iv PREFACE. 


fectly eaſy in every reſpect: which rule is ſo compre- 
henſive, that it alſo includes the queſtions of the com- 
pound rule, or rule-of-five; and that not only thoſe 


which are commonly given in books, wherein the ſta- 
tings are either both direct, or one direct and the 


other inverſe, but alſo thoſe wherein the ſtatings are 
both indirect. 


The fractions are pretty largely treated of; and par- 


ticulary the abbreviating part; ſince the generality of 


boys are ſeldom taught them for any other purpoſe 
but that of abbreviating the operations in all the o- 
ther rules. The advantage of fractions is ſo great, 
that I dare affirm it, a perſon who is well acquainted 
with them, will perform as many calculations as four 
or five who are not. In decimals the ſeparating points 
are placed againſt the upper part of the figures ; 
which prevents them from being miſtaken for ſtops 
or pauſes in the reading; the hint of which I had 
from ſome tables in Sir /aac Newton's optics. And 
from Mr. Colon I have inſerted a very expeditious me- 
thod for converting vulgar fractions into decimals con- 
liſting of many figures. 


In compound intereſt, where the time, at which 
the intereſt is ſuppoſed to be payable, is ſome part of 
a year, I have, in my calculations, accounted the rate 
correſponding to- that time, the fame part of the rate 
for the whole year : thus, at 5 per cent. fer annum, the 
rate for half-yearly payments I make 22, and for quar- 
terly payments, 13, &c. I fay this here to ſhew upon 
what ſuppoſition theſe examples are calculated, as it is 
conteſted whether this method ought to be wed or not. 
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In che extraction of roots I have given a new, ge- 
neral, and very expeditious method, by which the 
third and higher roots may be found without any of 
that intolerable labour attending the common me- 
thods. 


The proportions are very largely handled, becauſe 
they are ſo ſlightly treated of in common books, and 
the rules are expreſſed both algebraically and in words 
at length. I have alſo inſerted the rules of falſe, be- 
eauſe of their great uſe in reſolving many problems, 
not only in arithmetic, but likewiſe in algebra, geome- 
try, and in ſhort, all the branches of mixt mathe- 
matics. For where there is any proportion of the 
things ſought and thoſe aſſumed to repreſent them, 
with their ſimilar reſults, there the ſingle rule gives a 
perfect and the moſt natural ſolution: thus, if it be 
required to find the fide of an equilateral triangle 
whoſe area is 100 ſquare feet; as all equilateral tri- 
angles are ſimilar, and ſimilar triangles are as the 
ſquares of their like, or correſponding ſides, if we aſſume 
an equilateral triangle whoſe ſide is of any given 
length, as ſuppoſe of 1 foot, and by any known me- 
thod calculate its area, which will be V3; we may 


hence find the thing required : thus V3; I* :: 100: 


0 the ſquare of the ſide ſought ; and therefore, by 


taking the ſquare root ; we have 20x37 the requi- 
red fide of the triangle. And in the ſame manner may 
the reverſe of this problem be performed, viz. having 
given the ſide of a regular figure, to find its area: 

3 for, 
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for, by making the ſame ſuppoſition as before, and 
inverting the proportion, we ſhall then have the area 
for the fourth term. Now in this very manner do the 
writers on menſuration teach us to find the areas of 
regular figures; and for this purpoſe they take the 
trouble to form tables of the areas of ſeveral figures 
whoſe ſides are each equal to 1. And are not all the 
caſes of trigonometry wrought by the ſame rule ? for 
the writers of it give us large tables containing the 


parts of all forts of right-angled triangles, calculated 


to a conſtant radius (1); ſo that no triangle can be 


Propoſed, but one ſimilar to it may be there found in 


known terms; and therefore by forming the homo- 
Jogous parts into a proportion, we arrive at the kgow- 
ledge of the required parts of the triangle propoſed, 


And where we cannot find ſuch proportion as the 


ſingle rule requires, which happens in many intricate 
problems in moſt parts of the mathematics, yet there 
the double rule will-approximate to the things requi- 
red by a very eaſy and quick proceſs: and particularly 
in exponential equations, ſcarce any method beſide 
this of Trial and Error is uſed to find the value of 
the unknown quantities. 


But I have omitted the rule called permutation, as 
it is of no uſe in common arithmetic, and of but very 
little in any other part of the mathematics. I have 
omitted alſo duodecimal arithmetic, as its place is bet- 
ter ſupplied, in all caſes, e 


of numbers. 


To this edition are added the roman notation, a 
promiſcuous collection of queſtions, and an appendix 


of retail book-keeping. 
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Practical Arithmetic. 


PRACTICAL ARITHMETIC is the art of en 
ing, or of performing calculations by numbers. 


NOTATION. 
N 


OTATION is the expreſling of any propoſed 
number, either by words, or characters. 

All cumbers are expreſible by theſe ten characters or 
figures, 1, 2, 3, 4+ 5» ©, 7. 8, 9,0, or Cypher: and the uſual 
method of notation by figures is ſo contrived, that any cha- 
racter is increaſed in its value in a tenfold proportion for e- 
very place it is removed to the left among the other 
with which it is connected; ſa in theſe figures 333, the firſt 

(reckoning from the ri ate Fr 
Zcod Rr d is 3 hundreds; alſo in theſe 
2759, the 9 repreſents ones, but the 5 repreſents 5 tens, 
the 7 is 7 hundreds, and the 2 is 2 thouſand. And though 
the cypher ſignify nought of itſelf, yet when put on the 
ri ght of any of the other figures, it increaſeth their value in 
the fame tenfold jon above deſcribed; thus, though 

2 ſtanding alone, or in the firſt place, repreſent only 2 
ones, yet when a cypher is wrote on the right of it, thus 
20, it repreſents 2 tens or twenty; and if another cypher 
be affixed, thus 200, e 

For the more eaſy reading of large numbers, when they 
are expreſſed by ere ht 
hand j the leff, into periods and half-periods, Pc 
half-period conſiſting of three figures; the common name 
of the firſt period being units or ones ; of the ſecond, 
millions ; 5 of the fourth, #rillions, 


* 


| 
| 
| 
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. fame, or expreſs it in words. RULE. . 


2 NoTATION. 


&c. Alſo the firſt half of any period is ſo many ones of 
it, but 2 latter half is ſo many thouſands of it. 
The following example exhibits a ſummary of this 
whole doctrine. 
Vintillions Quadrillions Trillions Billions Millions Units 
FRAN FS AR FANS FAR FRAN 


th. an. th. un. th. un. th. un. th. un. c.x . c. E. u. 
479 759,761. 235.871. 296,473- 913,651. 412 5 6. 
Note, The firſt nine characters are called digits, and fomerimes ſignificant 6- 
gures, to diſtingu ſh them from the cypher, which of icſe'f is inſignifcane. 
Alſo, a number expreſſing a quantity of one name or denomination, is called 
a ſimple number, as 20 pounds, or 17 gallons, or 5 days; and that repreſent. 
ing a quantity of ſeveral names, is called a compour:d number, as 13 pounds 5 
ſhillings and 6 pence, or 17 gallons and two pints, or 3 hours and g minutes. 


I. Having any number propoſed in words, to expreſs the 
fame in figures. 
RU L . 
Write down cyphers to ſo many periods and places as 
are named in the given number; then beginning at the 
left, obſerve at each place what ſignificant figure is named, 


and, taking away the cypher, write the ſignificant figure 


in its 
EXAMPLE $. 

1. Exprels in figures, Four thouſand, one hundred, 
and ſeventy- three. 

2. Write down in Twenty-three millions, two 
hundred and fix tho , nine hundred and thirty. 

3. Write in figures, Four thouſand and twenty-five 
millions, one hundred and three thouſand, and fix. 

4. Expreſs in figures, Two hundred ſeventeen thouſand 
and fifty millions, eight thouſand, ſeven hundred,andſixteen. 

5. Write down in figures, Seventy thouſand billions, 


one hundred three thouſand and fifty millions, three 


thouſand and eight. f | 

6. Expreſs in figures, Eight hundred trillions, one 
hundred ſeventy-five thouſand ſeven hundred and forty- 
cight billions, three hundred thouſand millions, five 


thouſand, and ſeventy. 
H. Having any number expreſſed in figures, to read the 
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R u L E. 

Divide the figures in the given number, as in the ge- 
neral example, into periods and half - periods, by any con- 
venĩent marks; then, beginning at the left, the figures are 
thus read; viz. the firſt figure of each half - period is 
named by itſelf with the word hundreds, but the other two 
are named together; and at the end of the firſt half of 
each period, the word thouſands is named, but at the end 
of the other half, the common name of the whole period, 
excæpt it be the units period, whoſe name is not expreſſed 


EXAMPLES. 


Let it be required to expreſs in words, 17359. 
Write down in words, 7 301462. 

Write in words, 3929500706. 

Expreſs in words, 10 200 3000400. 

Write in wor ls, 207 3000091 630702. 

Write down in words, 503002786940003. 
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2 As often as any character is repeated, fo many 


3 =111 ti mes its value is repeated. 
4=11II or IV A leſs character before a greater di- 
d miniſhes its value. | 
6—VI A leſs character after a greater increaſes its 
7 = VII value. | 
8 — III 
9g9—1L 
o X 
zo= L 
oc = C 5 


529 — for Ig: for every 9 affixed, this becomes 10 
times ſo many. 
oo g Mor Cly: forevery C & g, put one at each end, 


100 MM it becomes 10 times ſo much. 
5000=lyyorV A liac over any number, i nereaſes it 
e 1000 fold. 


10 N or CCI) 
B 2 
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SIMPLE ADDITION. 
50000 =IHJY 
60000 = LX 
100000=TE or Ccciooo 
1000000=M or CCCCl9g99 
2000000 — MM 
&c, 
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SIMPLE ADDITION. 


IMPLE Addition is the finding of one ſimple — 
equal to ſeveral ſimple numbers taken all 


The number which is equal to ſeveral 2 
is called their /um. 


Simple Addition may be performed by this 
RV L E. 

1. Place the feveral numbers, to be added, underneath 
each other, ſo that the figures of the fame name, with re- 
ſpect to units, tens, &c. may be ftrait under each other. 

2. Draw a line under the loweſt number, then add up 
the column of units, and conſider how many tens are in 
the ſum, for which you muſt carry ſo many ones to the 
next ä writing down only the excels over and above 
the tens below the line ſtreight under its proper column. 

3. Add all the columns in the ſame manner, and the 
figures below the line will expreſs the ſum required. 

There are ſeveral methods uſed to prove addition, but 


I think that working the queſtion over again is as good 
as any. 


EXAMPLES. 
7. What is the fam of 37, 509, 7 126, 17630, and 
459273? 


2. Required the ſum of 3579, 4t, 96120, 725, 11, 
1820, 5, and 720 


I 

3. Whar is the * A of 2591, 720396, 14, 259, 6, 
370214, 9740, 53, 1692, and 137 

4. How many days are in the twelve calendar months? 


5. Sup- 
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5. Suppoſe that from London to Hatfield is 20 miles, 
from thence to Stilton 57 miles, thence to Newark 48 
miles, thence to Doncaſter 37 miles, thence to Northal- 
jerton 62 miles, thence to Durham 34 miles, and from 
thence to Newcaſtle 1 5 miles; how many miles are be- 
tween London and Newcaſtle, = 

6. A perſon dying, left to his widow 1 500 pounds, to 
his eldeſt ſon he left 30500, and to each of his other two 
ſons 3456; alſo 2700 to each of his three daughters, 
beſides 751 pounds in other ſmall legacies ; what did he 
die poſſeſſed of? 


SIMPLE SUBTRACTION. 


IMPLE Subtraction is the finding how much one 
{imple number exceeds another, or the taking a leſs 
ſimple number out of a greater. 

The number to be ſubtracted is called the fubtrahend, 
and that out of which it is to be taken is called the mi- 
xend; allo the number remaining after the one is taken 
out of the other, is named their difference. 


Simple Subtraction is performed by the following 
R U L E. - 

1. Place the ſubtrahend under the minuend according 
to the directions given in ad dition, and draw a line be- 
low them. 

2. Begin at the right, and ſubtract each under figure 
from that which ſtands above i it, writing the remainder 
ſtreight under them below the line; ſo ſhall all the remain- 
ders together expreſs the difference required. 

3. But when any under figure exceeds that which is 
above it, conceive 10 to be added to the upper, and fub- 
tract the under from the ſum ; but in this caſe, you muſt 
add 1 to the next under figure, before you ſubtract it. 


To prove Subtraction, 


Add the difference and ſubtrahend together, and the ſum 


will be equal to the minuend when the operation is rigbt. 
B 3 Ex- 
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EXAMPLES. 

1. What is the difference between 1735 and 1897348? 
2. How much does 510312 exceed 7953? _ 
3. How much is 30491 leſs than 57321469 ? 
4. Suppoſe that from London to Edinburgh (by way 
of Newcaſtle) is 393 miles, and that from London to 
Neweaſtle is 273 miles; * 
Neweaſtle and Edinburgh: 

8. How much is A older than B, A being born in the 
year 1701, and B in 1739? 

6. How much is C, whoſe age is 71, older than D, 
whoſe age is 34 ? 


SIMPLE MULTIPLICATION. 


4 Multiplication is the finding of a ſimple num- 
ber which ſhall contain any given ſimple number 
a certain propoſed number of times; and is therefore a 
compendious method of addition. 

The two propofed numbers are, in general, termed the 
Fader, of the multiplication ; but in particular, that which 
is to be multiphed, is called the multrplicand, and that you 
multiply by, the multigher ; alſo the number to be found 
from the operation is named the product of the two factors. 


Simple Multiplication may be performed by the two 
following 
RULES. 


1. e e een 
I r praduct 

Begin at the right of the multiplicand, and multiply 
each figure in it by the multiplier, writing down the 
whole of ſuch products as are leis than ten; but for ſuch 
as are juſt equal to a certain number of tens, wiite down 
©, and carry one for each 10 to the next product; and 
for ſuch as exceed à certain number of tens, write down 
the excels, and carry for the tens as before. 
II. Ta multiply by a number conſifling of ſeveral i figures. 
1. Write it below the multiplicand, and find the pro- 
duct for each figure in it as in the firſt caſe, not regard- 
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ing in what order they are found, provided the firſt figure 
of each ſtand ſtreight below its reſpective multiplier. 
2. Add all the lines of products together in the fame 
order as they ſtand, and the ſum will be the whole pro- 
duct required. | 

Multiplication may be proved by caſting out the nines, 
but the moſt nataral and certain way is by diviſion. 


TABLE of PRODUCTS. 
21 


I 

»4|6| 3]r1o[r2lrg[ts [in] 20] 22 | 24 
3] [9|r12|15 [18 ]ar | 24] 27] 30] 33 | 36 
4 11620 |24 | 28 72 4 40] as] of 
$ [25 |30[35| 40145] 50| 55 | oe 
6 
7 
8 


[26] a2] 48] 54] 60] 566] 2 
14 56 [63] vo] 551 u4 
| — 1641721] $01] vx] 96 


9 81 90 99 | 108 
to | | re04 710 | 126 12c 
11] 17271772 

| Boch 6d 4 
12 22 | 144 


EXAMPLES. 
Multiply 7130492685 by 4. | 
What is the product of 203516748 and 7? 
What is the product of 15731800296 and 9 
What is the product of 58013002716 and 11? 
What is the product of 932701568 and 12 ? 
Required the product of 273580961 and 23. 
Anſwer 6292 362103. 
7. Required the product of 6241578 309 and 37. 
Ant. 239938397433" | 
8. What is the product of 5318625074 and 43 ? 
Anſ. 228700878182. 
9. What is the product of 75 1900 368 and 28 -. 
Anſ. 38346918768, 
10. What is the product of 402097 316 and 195 ? 
Anſ. 78408976620. 
11. What 
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11. What is the product Ane and 3027 ? 

248713373271. 

12, What is the product of 16358724 and 704006 ? 
Anf. 11516639848 344. 
13. What is the prod. of 921760035 and 520007091 ? 
Ani. 479321754400408 185. 

14. What is the pred. of 38015732 and 400700065 
Anſ. 1523290628 3422580. 

CONTRACTIONS, 

I. When there are cyphers at the right of one or both 
factors, proceed as before, neglecting the cyphers, and to 
the right of the product, place as many cyphers as are in 
both factors. 


EXAMPLES. 
1. Multiply 718603400 by 57. Anf. 40960393800. 
2. Required the product of 70100 and 9001635. 
Anf. 631014613500. 
3. What is the product of 90 30 100 and 21000 ? 
Anf. 189632100000. 
4. What is the product of 7030 and 815036000 ? 
Anſ. 5729703080000, 
Il. So that, if any number is to be multiplied by 1 with 
cyphers annexed, the product will be equal to the multi- 
— with ſo many cyphers as are in the multiplier. 
EXAMPLES, 
I. The product of 71 an 10 is 7to. 
2. The product of 2103 and 100 is 
3. The product of 503700 and 1000 is 
III. When the multiplier is the product of two or more 
numbers in the table, it is often 7 ad vantage to multiply 
continually by thoſe numbers inſtead of it. 


EXAMPLES. + 
1. Required the product of 51307298 and 56, or 
7 times 8. Anſ. 287 3208088. 
2. What is the product of 31704592 and 36? 
| Anſ. 1141365312. 
3. What is the product of 297 53804 and 72 ? 
Anſ. 2142273888. 
4. What 
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4. What is the product of 5128368 and 962 
Anſ. 684323328. 
5. What is the product of 61835720 and 1320 ? 
. 81623150400, 
1V. When ſome of the figures of the multiplier may be 
— 4 by multiplying ſome others of them by any num- 
it is much eaſier and more conciſe, after having ob- 
tained the product of the leſs, to multiply that product 
dy the ſame number for the product of the greater, than 
to proceed by the common method. 

Note, This holds as well when the leſs numbers are on the left as when they 
ze on the right of the greater; for, by the general rule, the products of the 
figures of the multiplier may be taken in any order. 

1. Multiply 35802916 by 93. Anf. 33296711898, 

2. Required the product of 9107 39060 and 48, 

Anf. 43715426880, 
3. What is the product of 61370913 and 96488 ? 
Anf. 5921556653544- 
4. What is the product of 13861470 and 52575 ? 
. 728766785250. 
5. What is the product of 71380164 and 27354? 
Anſ. 19525 330060506 


— 
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8 Diviſion is the finding how oft one ſimpl enum- 
ber is contained in another; or the divi . given 
fimple number into any propoſed number of equal parts. 
The containing number, or number to by divided, is 
called dividend. 

The contained number, or the number of parts into 
which the dividend is divided, is called dvi. 

The number of times the dividend contains the diviſor, 
or the number which „ Wee e is 
called quote or quotient : thus 

* Dividend 
Diviſor 3) 12 (4 Quote 
N. B. Divifion is a compendioas ſubtract on, the quote being the name of 
ſubtractious in the operation. 
Simple 
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Simple Diviſion may be performed by the following 
R u L E. 

1. Having wrote down the diviſor and dividend in the 
form above, conſider if the diviſor be leis than, or equal to, 
the fame number of the left-hand figures of the dividend ; 
if ſo, write the figure expreſſing the number of times it is 
contained in the quote; but if not, take one place more 
of the dividend figures than are in the diviſor, and write 
the number of times they contain it in the quote as before. 

2. Multiply the diviſor by the quotient figure. 

3. Subtract the product from the ſaid dividend ſigures. 

4. Tothe remainder affix the next dividend figure, and 
write in the quote the number of times the diviior is con- 
tained in this number; multiply the diviſor into the laſt 
quotient figure, and ſubtract the pro uct from the Liſt men- 
tioned number; then proceed as before from the begin- 
ning of this article, till all the dividead figures be uſed. 

Note 1. It is ſometimes truud leſome to find ho often the quore s contained in 
the ſeveral divida 15; but part of tbe trouble will be ſaved by obſcrving, that 

when any proud exceeds its dividual, the quotient figure be'onging to ſu H 

product muſt be eſſened till the product be equal to, or 'efs than its divi. 

dual: again, if, after ſubtra&ing the pro duct from irs 4ividual, the remain- 


der be equal to, or ex-eed the diviſor ; the quotient figure muſt be increaſed 
tu te remainder be lefs thar. it. 


2. To complest the quote, pur the hft remainder (if any) at the end of it, 
above a ſmall ine with the div for heit. 
To prove diviſion, 
Multiply the quote into the diviſor, to the product add 
the remainder, and the fum will be equal to the dividend 
when the work is right. 


EXAMPLES. 


. 1. Divide 73146085 by 4. Anſ. 182865214. 
2. What is the quote of 5317986027 divided by 7 ? 

; Anſ. 7597 122894. 

3. What is the quote of 570196382 by 12 ? 
Anſ. 475163655. 

4. How often is 37 contained in 74638 105 ? 
Anſ. 2017 2464; times. 

5. How often does 137896254 contain 97 
Anſ. n 
Di- 
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6. Divide 35821649 into 764 equal parts. 

Anſ. They are each equal 4688 6271. 

7. What is the quote of 72091365 by 5201? 

, Anſ. 1388 Wet. 

CONTRACTIONS, 

I. Diviſion by a ſingle figure, or by any figure in the 
firſt line of the table of products, may be expeditiouſly 
perform d by multiplying and ſubtracting mentally, and 
writing down only the quote below the dividend. 

EXAMPLES, 
3) 56103961 4) 52019675 


Quote 187013204 


5) 1370192 6) 38172940 
7) 81390627 8) 23718620 
9) ee | 10) 3 
11) 5701423 | 1 oat 


II. When thediviſor has cyphers on the right of it, you 
may ſtrike them off and divide without them ; but the 


ſame number of figures muſt be ſtruck off from the right 
of the dividend aad affixed to the laſt remainder. 
EXAMPLES | 
2,0) 370419, 6 12,00) 718306, 15 
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Divide . by 7 oo. — An, 437843083. 52. 
What is the quote o 23000 

1 1 Ws Anſ. 32017848. 

What! is the quote of 2304109 by 5800 ? 
Anſ. 397188. 
Ma Whence to divide by 1 with any number of cy- 
n y ſtrike off from the right 
of the dividend as the diviſor contains 


eyes which figures off will be the remain- 
der, and thoſe on the left, the quote. 


EXAMPLES. 


5138602 divided by 100 is equal 51386;4;. 
2701483 by 1000 is 
3702 140 by 100 is 


IV. When the diviſor is the product of two or more 
ſmall numbers, it is much eaſier to divide continually by 
thoſe numbers than by the whole diviſor at once. 

Note, If there be any remainders after ſuch diviſiens, multiply the laſi remain - 

der by the preceJiag diviſor, and to the proqutt add the remainder belong- 
ing to the ſame diviſor; then multiply che ſum by the next prece. ling diviſor, 
and to the product add its correſponding remainder : proceed in the ſame 
mannes through ol the diviſors and remainders, fo (all the laſt ſum be the 
remainder as if the diviſion had been performed x once. 
After the operation deſcribed in this Note is begun, it muft be cominued ac- 
cording to the deſeription. tho' ſume of the preceding diviſions have no 
remainders. 


EXAMPLES, 
1. Divide 31046835 by 56, or 7 times 8. 


Quote 554497. 
2. Divide 7014596 by 72. —— Quote 9742452. 


; 


3. Divide 5130652 by 132. — Quote 388685. 
4. Divide 83016572 by 240. — Quote 345902 . 
V. When you are pretty ready in diviſion, you may, 
even in the largeſt Gib ſubtract each figure of the 
product as you produce it, and write dewn only the re- 


- 


E x- 


REDUCTION; 


EXAMPLE 8s. 
1. Divide 3104679 by 833. 
833) 3194679 (3727. 


6056 | 


2257 
5919 


88 | 
2. Divide 79165238 by 238. — Quote-332627 W. 
3. Divide 291 37062 by 53 17, — Quote 5479115. 
4. Divide 62015735 by 7803. — Quote 7947151. 


ae. — 


— _ TO 


ü — OE. 


REDUCTION. 
y EDUCTION is the converſion of numbers from one 
name to another, but ſtill retaining the ſame value. 
If che reduction be to a leſs name, it is commonly called re- 
duction deſcending ; but if to a greater, reduction afeending. 
ROL x. 
Conſider how many of the leſs name concerned make one 
of the greater, and by that number multiply the given num- 
ber if the reduction be deſcending, but divide if aſeending. 
and the product or quote will be of the other name. 
Note 1. When there are names between the propoſed and required, it is beſt to 
reduce the propoſed to the next Jeſs or greater name. and 'this to the next 
leſs of greater again, and ſo on, till you have reduced it to the name required. 
2. When, in teduction deſ ending. the propoſed is a compound number, you 
wwſt add, or take in the ſmall numbers in the names below the greateſt, to 
the ſame names as you proceed in the reduction. | 
3» When, in reduction aſcending, you have any remainders after dividing, they 
will have the ſame names as their reſpective dividends, and may be placed 
_ afrerthe laſt quote, according to the order of thelr names, the greater fil; 
o Mall the eampound number thus formed be the anfiver, ih Y 


c of 


4 REDUCTION. 
of MONEY. 


Far hings | Pence | 
1 


— 


Note 1. This ard 
the following tebles 


| Shilli: g | 
* * 1 | are to be nod 
48 | 12 | : = thus: the words at 


erftood 


960 | 240 20 | 
— — - the top are the names 
of all the numbers ſtreight below them ; and all the numbers 


upon the ſame line, from left to right, are of equal valuc : 
thus io the laſt line of this table, 960 farth, 240 pence, 20 (hill, 


and 1 pound are all equal to each other. 


in 50 pounds ? 
and pounds. 


2. L denotes pounds, ; denote s ſhillings, and 4 denotes pence, 


3. 4 denotes 1 farthing, or 1 quarter of any thing, 
a half-penoy, or a half of any thing, 


1 
1 3 farthiogs, or 3 quarters of any thing, 
EXAMPLES, 


1. How many ſhillings and pence are in 23 J. ? 
An}. 400 5s. 55204. 


2. Reduce 5520 pence to ſhillings and pounds. 
Af. 400. 231. 


3. Reduce 3511. 135. og d. to farthings. 
Fette Anſ. 337587 farthings, 
4. How many pounds, &c. are in 337587 farthings? 
| Anf. 3510. 135. 029. 
5. In 35 guineas bow many farthings ? 
; Anſ. 35280 farthings, 
6. In 35280 farthings how many guineas ? 
| An. 35 guineas. 
7. How many crowns, ſhillings, groats and pence are 
Anſ. ꝛc00 cr. 1000 3. 3000 gr. 12000 d. 
8. Reduce 1 2000 pence to groats, ſhillings, crowns, 
Anſ. 3000 gr. 1000 5. 200 cr. 500. 


of TROY WEIGHT. 
Grains | Penny» cights | Note, By this 


2» | : | Ounces | wright are weigh - 
5 | aj Pere ed jewels, d 
0 20 | 3x. | Pouno J gold, 
| $760 | 2.40 A | 12 | x filver, corn. bread, 
— —— — — and liguors, 


EXAMPLES. 


1. How many ounces, pennyweights, and grains are in 
376. —— Anf. 44402. 8880 dwts. 2131 20 pre. 
| | 2. Re- 


REDUCTION. 15 
2. Reduce 213120 grains to bbs. —— n 37 b, 
3. In 59 6. 13 duft. 5 gri- how. many grains? 


Gf * 340157 g. 
In 340157 grains, how many g. Oc. 
e Anſ. 59 bb. 13 dwts. 5 gri- 


of APOTHECARIES WEIGHT. 


Grains | Scruples | ©£ | 8 
20 1 | Diems Weig t 1s 10 
2 called, becauſe 
n ea de —_— 
| $760 | 283 [96s | 12 | mies vic in in 


nding 
their medicines ; but they buy and ſell their drugs by avoirdu- 
pois weight. Apothecaries is the ſame as troy wt. baving 
oaly ſome different diviſions, 

EXAMPLES. 


1 In 17 how many ounces, drams, and ſcruples ? 
Anſ. 204 0z. 1632 dr. 4896 fr. 
2. How many bbs. are in 4896 ſcruples ?—Arf. 17 bb. 
3- In 231. 3 oz. and 5grs. how many grains? 
| An. 1332005 g. 
In 133 2005 grains, how many ? 
An. 231 b. 30%. 5 gri- 
of AVOIRDUPOIS WEIGHT. 
| Orzme ] Ounces | 
4.54 1 | Pounds | 
25686 16 | 1 | Quarters | 
2168 | 448 [ 28 | r | Hundieds | 
28072 | 1792 | 112 | S--| I | Ton 
573440 | 35440 | 2240 1b _— 2 
Note, ty this weight are weighed all things of a coarſe or droſſy nature; fuck 
as grocery ad chandiers v es, and all metals, except gold and ſilver. 
EXAMPLE $- 
1. In 15 tons, how many c. gr. and ? 
Anfwer 390 c. 1200 rg. 33000 lb. 
2. Reduce 33600 {b. to tons. Anſ. 1 5 tons. 
| 3. In ge. 5 1b. how many ounces ? — Anſ. 16208 92. 
| C 2 4. How 


16 REDUCTION. 


4- How many c. are in 16208 C ? — Anſ 9c. 5 B. 
5. n 42 23 1b, 7 0z. 13 dr. how many 


drams ? — An, 20571005 dr. 
6. Reduce 2c 20571005 drams to tons. a 


An. 35 t. 17 c. I gr. 233. 7 oz. 13. 
M LONG MEASURE. 
Roe: | Feer | 
MX © Wa Yards | 
Figs: 1 } Poles | 


198-] 164 5+ | 1 | Furionrs : 
7920 | 660 | 220 | 4o | 1 | Mile 
(63360 | 5280 |} 1760 | 32. | 38s S 
Note, An inch is ſuppoſed equal to 3 barley corns in length. 
4 inch.——a hand. 


6 teer—-a fathom 
3 mies league. 


Nr or 69 4 flatute miles 
nearly. 


Alfa 360 degrees, or 25000 miles nearly, is the circumference of the 
earth, 
EXAMPLES. 
1. How many inches are between London and New- 
caſtle, or in 273 miles? Anſ. 17297280 inch. 
2. In 17297280 inches, how many miles? 
Anſ. 273 miles. 
3. Reduce 15 mb. 1. furl. 3 yds. into inches. 
Anſ. 364428 inch. 
4. In 364428 inches, how many miles? 
Anf/. [5 mls. I fur. 3 yds. 
5. Reduce 2 mls. 1furt. 8 pls. 3 yds. 2 inc. into inches. 


Anſ. 136334 inch. 
6. In 136334 inches, how many miles, &c ? 


Anſ. A mls 1 furl "8 pls 3.,yds. 2 inch. 
of CLOTH MEASURE. 


[inches | Nails . 
2 | + |} Quarters . 
E 
30 FT. + 4-2 | 


Note, 


REDUCTION. 
Note, 3 qrs. are equal to mel flemiſh. 
$ — —— eng'iſh. 
6 — — french. 
4 5. 1+ inch, — ſcots. 
EXAMPLES. 
1. In 37 yds. how many grs. and nails? | 
148 grs. 592 nails. 
2. How many yds. are in 592 nails? — Anſ. 37 yds. 
3. Reduce 15 yds. 3 gr.. 1 nl. to nails. Anſ. 253 nails. 
4. How many yds. are in 253 nails ? 
Anſ. 15, yds. 3 gt. 1 nt. 
5. In 73 ells flemiſh, how many qgrs *—An/. 219 grs- 
6. How many ells flem. are in 219 grs ? 
A 7.3 ells flem. 
7. Reduce 17 ells eng. 3 gr. to nails.— Anſ. 352 nails. 
8. In 352 nails, how many ells eng. ? 
Anf. 17 el. eng. 3 qr- 
of SQUARE, r LAND MEASURE. 


Squste inch, [ qr. tect | 


144 | I | Sqr yds. [ 


296 | 9 | t_ | Sqr. po'es | 
_. 20009 | owe Þ ' neg ty 2 LRonſ. 
1568160 | 1-899 | 1210 r 


| 6272640 | 435360 | 4840 1 160 4 | =: 


— — 


EXAMPLE $. 
1. In 15 Acres, how many poles. — Anfſ. 2400 poles. 
2. How many acres are in 2400 poles ?—Anſ.'15 acres. 
3. Reduce 27 4. lr. 325. into poles — An/: 4392 poles. 
4. Reduce 4392 poles intoacres.— An 27 a. Ir. 32 þ+ 


of WINE MEASURE. 


Pints | Gallon» | 
LAS 1 |} Tizrces | ok 
n 


63 1 x | Punch. 1 F 
mw # 13» > 5 eve} 
ee 3 Ws. al 7 RR Bd. — 
„ee ee e n 
3 


— _— - = _ - = — 
— — — :! K — — — 


18 ReDocttiON. 
Note, 231 ſolld inch. — 2 gallon. 
10 gall. —an anchor. 
13 gall. —2 rundler. 
314+ gall. <2 barrel. * 
By this meaſure, wines, brandies, ſpirits, perry, cyder, mead, vinegar, oil, 
and honey are meaſured. 0 


EXAMPLES. 
1. In 19 . of wine, how many pints? An. 9576 pints. 


2. How many ht. are in 957 ö pints of wine? An/. 19hds. 


3. Reduce 13 fung, 1 pipe, 1 hhd. 17 gall. 5 pts. to pints. 


Anſ. 27861 pints. 
4- Reduce 25861 pints to tuns. 
Anſ. 13 tum, 1 pipe, 1 bhd. 17 gall. 5 pints. 
AL E and BEER MEASURE. 


Prurs | Gall. | Note, The 
i a4 LG 6 ale gallon con- 
LIES]. 
DCE: 2 OE EL. In London 
— Hhd "3g 
7las [4 | 2 | r | Hibs yy; de si, 
as [gr fs | 3 [1+ | 1 | contains 8 gal. 


and the beer firkin 9; the other meuſures above it being de- 
crealed and increaſed in the fame proportion. 


EXAMPLE 9. 
1. In 13 N. of ate, how many gallons ?—.41/. 663 gall. 


* 2. How many hhds. are in 663 gallons of ale? Anſ. 17 hhds. 


3. How many pints are in 1 bar. 1 fir. 3 pts. of ale? 


| E” Anſe 343 pints. 

4- Reduce 343 pints of ale to barrels. 

; Anſ. 1 bar. 1 fir. 3 ts. 
of DRY MEASURE. 


. [Fiors | Gall. | | 
8 = | fecks | 
. 3 1_| Bulk. | 4 
—— een: 
f 2564 32 | 26 | 4 | 3 | Quas. | 
ne LE: lvl. 
236 320 | 160 | 4% 10 — 1 | Lal 
$120] 640 | 320 | #0 | 2 J wo | 2 | t 


ww 
: 
* 


REDUCTION. 19 
Vote, The bal. dy moore, contains 2684 cubic inches. At London, 36 
buſhels of coals make a chaldron. A buſhel water meaſure is 5 pecks. 
By this meaſure, all dry wares, fach as corn, ſeeds, fruits, roots, ſand, fale, 
coals, oifters, muſctes, cockles, &c. are meaſured. 


EXAMPLES. 
1. In 128 grs. how many pecks ? — An. 4096 pecks. 
2. How many grs. are in 4096 pecks ? Anſ. 128 grs. 
3. In 3 lafts, 5 qrs. 3 buſb. how many gallons ? 


Anſ. 2264 gal. 

4. Reduce 2264 gallons to laſts. ,. 3 gs. 5qr. 3buſb. 
of TIME 

Minutes! Hours | Note, 1 

6 | I | Days | — 

an 452 2 1 [NT 1 | Moog) and the ſecond 

40320 | 672 | 28 1 N may be ſuppoſed 


to be divided into 
60 thirds, and theſe again into 60 fourths, exc, | 


EXAMPLES. 
1 How many minutes are in 1763 months ? 


Anſ. 71a84160 min. 
2 In 751084160 minutes, how many months? 


. Anfe 17 
3. How many ſeconds are in a ſolar year, or 365 d 
5 hrs. 48 min. 58 %. œñl1l — Hy: 31556938 fer 


4. In 31556938 ſeconds, how many days, c.? 
Anſ. 365 ds. 5 hrs. 48 min. 58 ſec. 
5. In a lunar month, or 29 ds. 12 hrs. 45 min. how 


| many ſeconds? — — — An 2551500 ſec. 
6. Reduce 2551500 ſeconds to days. he 


of 29 ds. 12 hrs. 45 mine. 


"COMPOUND ADDITION. 


Cet con Addition is the Ads of the fam 
of ſeveral compouad numbers, 


YI 
. 1 of the- ſame denomination under 


each other according to the directions given in ſimple 
addition. 2. 


_ 


20 Cour ou ND ADDITION. 


2. Add up the figures in the loweſt denomination as 
in ſimple addition. 

3- Find how many ones of the next higher denomina- 
tion are contained in the ſum, by dividing it by ſo many 
as of this name make one of the next, or any other way- 

4. Write the remainder or overplus underneath, and 
carry the ones to the figures in the next denomination, 
whoſe ſum you muſt find and with as before ; 
and fo on, - through all the denominations to the higheſt, 
whoſe fum muſt be all wrote down, which, together with 
the ſeveral remainders, will expreſs the ſum required. 


Note, Addition of money may be pertormed by the gener rule, ut by the 
delp of the tollowing 


PENCE TABLES. 


A. 
wy 
R 
ty 
N 


20 —— 1 8 2 — 24 
30 — 2 6 3 — 36 
$0 — 2 4 — - a 
80 — 4 2 8 — 60 
60 — 5 -=- 6 — 72 
_—_ — Mem. 
80 —— 6 8 8 —— 96 
go —— 7 6 g —— 108 
10 —— 8 4 10 — 120 
—ů—ů— 9 2 . 
20 — 10 - I2 - 144 


EXAMPLES of MON Ex. 


pp p ß p a 
. 
3 5164 8192; 314 6 8 to af 
6 18 7 5 344 23.6 24 93 11 6 
> 03-8. A+ 14 
7 e KAI N 


COMPOUND ADDITION. 
J. 4. d. L 4. d. of - 4. d. 2 4 


— 


„ 
8 * — 7 


14 © 77 37 15 8 61 3 27 472 15 3 
5 13 6 14 12 94 + 16 8 9 1 2% 
62 4 7 5 6 112 29 13 1014 27 12 6 
417 8 2310 of 8314 - 370 16 23 
ä 
nee 6 10 5 

10% 54 2 74 5 101 30 11 


ö 


91 


— — — — — — — 


Suppoſe that A is indebted to B, 341 135. 7d. toG, 
1730 J. to D, 9. 197. 2 d. to E, 1341. 54. to F, 174. 24 
and to G, 9d. what is 4's whole debt ? 

| Anſ. 190g] 11s. 3d. 

Suppoſe that B owes 4 75 l. 17. C owes 155. 5d. D 
owes 21 J. 135. 61d. E owes 94d. F owes 796 J. 3 d. 
and G owes 17 . 13. 10d. What is due to 4 by all 
of them ? Anſ. 912 l. io d. 

4 owes to 3, for tea, 13 1. 19s. for cheeſes, 17 / 135. 
5d. for cotton, 208 J. 17 5. for indian chints, 86 L7d. 
for his acceptance of a bill, 300 J. for factorage, 15 J. 
175. 3: d. alſo for inſurance and other charges, 30 J. 10 f. 
4x d. How much is 4's whole debt to B ? | 

Anſ. 6521. 8s. $44. 

A corn- factor pays, for wheat, 37 J. 155. 8 d. for rye, 
11 J. 165. 3 d. for oats, 96 J. 7: d. for barley, 531. 125. 
alſo for peas and beaus, 10 /. he has alſo paid for carriage 
and other petty charges, 3 J. 17 5. 51 d. and for inſurance, 
11 J. 33 d. now ſuppoſe that his commiſſion on the whole 
is 71 35s. o: d. for how much muſt he draw upon his 
employer to clear the account? — 231 ys. 44d. 

A nobleman, going out of town, is informed by his 
ſteward, that his butcher's bill comes to 197 L. 13s. 74 4. 
his baker's to 59 J. F . 21 d. his brewer's to g5 J. his 
wine-merchant's to 103/. 13 5. to his lordſhip's corn- 
chandler is due 75 J. 3 d. to his tallow-chandler and 
cheeſe-monger, 27 J. 15s 114d. and to his taylor, 55 J. 
3. 53d. allo for rent, ſervants wages, and other —_ 

1271. 


— — 


— — — — 


22 ComrounD ADDITION. With 

127 3s. Now ſuppoſing he would take too J. with 

him to.defray his charges on the road, for what ſum muſt 

be ſend to his banker? Anſ. 830 L 14s. 61 d. 

EXAMPLES of WEIGHTS, MEASURES, &c. 
Troy Weight Apothecaries Weight 

lb. oz. dul oz dwt.gr. Ib. oz. dr. ſe. oz dr. c. gr. 


Ss 7-204 99-3 3 5:74 g's» 
ũIuI m 6769-35333 + Þ- 9-28 
| - 10 --7:. 3-236 a1 OI WS OW 
| Sa 2 ET BER 3, 
I n „ 
| 23 12 J 1 14 
| OTE Cr or re 
7 —— — — — — —d — 
I Avoirdupois Wight Long Meaſure 
x 


S. az. dr. cut. gr. B. mls. fur. pls. yds. feet ine. 


x 33 $0 23 IF  &® ny 0 2 16 3237 '&- Fs 
'' 5 14 6 3 24 r 
„ 5 420 5 
ne n 
—<- 03'S 139 3 
6140 323 1 
Cloth Meaſure Land Meafure 

yds. gr. nls. el. en. qr. nls. ac. ro. p. ac. ro. p. 
W3 tt 20 T7 - ar $37 20 
1 7 1 16 1 2 270 3 29 
1 8 9 13 3 
723 0 
F 42 119 7 2 16 

£23 Tie. I „ & W329 


* 


Co u ron ADDITION. 


Wine Meaſure Ale and Beer Meafurt 
T. hds. gal. hds. gal. pts. hds. gal. pts. halt. gal. pts. 
13 315 1561 F 3 

137 716 3 7 2 
4 226 29 23 7 3 6 2 1416 6 
25 12 17 1 - '1 
3:3 9 18 8 — 6 4 
73 321 436 6 4 - 


— 


— — 


— - — — — _— 


Dry Meaſure ARS. | Time | 
4 qr. bu. VI bu. e. MI. WE. da. bre. N. Fo | 
r 4 27 If 37 
7 2-3 1 31 26 1 12 26 1. 
n S 
- Be i - 0-4 19 --3. 3 - 1 
TRE TOSS : OE neee e 
1 en 


A gentleman bought of a ſilver- ſmith, diſhes to the 
weight of 23 5. 602. 5 dwt. plates, 41 . 7 17 dwt. 
ſpoons, 12 6b. 15 dwt. ſalts, 2 h. 7 4g. preſenters, 13 6b. 
and tankards, 7 . 17 dut. What weight of plate did 
he buy in all? — — An 99 bb. 1002. 14 dur. 

An apothecary made a compoſition of 5 ingredients, 
the 1ſt of which weigh'd 13/6. 702. the 2d, 1192. 7dr. 
132r- the 31, 7 5. 2/cr. the 4th, 11 B. 3dr. 1 cr. and 
the Fth weigh'd 15 b. 5 z. 7 gr. What was the weight 
of the whole? — — Anſ. 48 bb. 3dr. 1 ,. 

A country ſhop-keeper buys of a merchant in London, 
teas, weighing 3 qrs. 14 h. Coffee, 1 gr. 23 b. ſugars, 
3 cwt. zr. 5 lb. ſpices, 2 qr. 3b. 132. bops, 13cwt. 
I qr. 2445. and ſeveral other things to the weight of 3 cu. 

I7 Ib. 


14 Couro un Dp ADDITION. 


17. 70. For what weight has he to pay carriage on 
bringing them home ? — An}. 22cwt. 35. 402. 
From A to B is 3 mls. 2fur. 7 ph. from B toCis 
17 mls. 13pls. from C to Dis fur. and from D to E is 
Fault. 33 Pl. What is the diſtance between 4 and E? 
Anſ. 26 mb. 2 fur. 13 pls. 
Bought four parcels of cloth, the 1/ of which contains 
25 yds. 3 Jr. the 2d, 37 yds. 29r. 3nls. the 3d, 14 yds. 
17. and the 476, __ How many yards are in them 
all!? — — An, 100 yds. 29rs. 
There are five vlecevef ground, the firſt of which mea- 
ſures 13 ac. 37. 14. the ſecond, 27 ac. 29 þ the third, 
19ac. I r. the fourth, 3r. 34p. and the fifth, 45 ac. zr. 
Ip. What is the ſum of their meaſures ? 
An. 160 ac. 3r. 9p. 
A gentleman bought of a wine-merchamt, of port wine, 
1 tun, 3 hbds. of claret, 3 bh. 47 gal. of mountain, 1 Mu. 
5 gal. and of Liſbon, 2 bhds. 23 gal. What quantity did 
he buy in alls? — — A 3tn. 2 hbd 12 gal. 
A beer-brewer has ſent into the country, ale as follows, 
viz. at one time, Zhhds: 14 gal. at another, 2 hhds. 17 
gal. at another, 14 b. 27 gal. and at another, 5 hhds. 
47 gal. How much was ſent at all the times? 
Anſ. 26 hhds. 3 gal. 
e 13 /afts, 
39r- Sbuſb. of oats, 29s. 7qr. of rye, he has ſent 
3 N. 7 buſh. of peas, 8 qrs. 3 buſh. and of beans, 5 qr. 
Far what has he freight to pay? 
Anſ. 47 ts. 4 gr. 7 bu 
When B was born, 4's age was 113 mate, An 4 
when C was born, B's age was 97 mo. I we. 5 ds. when 
D was born, C's age was 107 mo. 3 ds. 14hrs. and when 
E was born, D's age was 75 mo. 3 we. 19hrs, What 
was 4's age when E was born ? 


HAnſe 39 3 m. 3 we. 2 ds. 9 Mt. 


CO M- 


CourounD rener 39 
COMPOUND- SUBTRACTION. 


QMP OO UND Subtraftian is the findlig of. the dif- 
erence of two numbers, whereof one or. both are 


| Ru L E. 


1. ne ticked namber. under th greater, aa. dirro- 
ted in compound addition. 

2. Then, beginning at the leaſt detwmimtian, ſub- 
traft che under number of each from the ugpcr;. writing 
their reſpective remainders below them; . 

3. But if the under number oft any of the denomiagy 
tions be greater than the- upper, add. ſo- many. to the 
upper as make one of che next rr denominatian 
ther take the under from-the-ſum; writiag-down. the re- 
mainder as before, and carry or add one to the undet 


mumber of the-next higher-denomination-before-you ſub- 


tract It. 
E NAM * * A FONEE: 


© 4. 4. 4 . . 1. hoo fo 4. d. 
Fram 79. 17 8} 103 3m 5&7 — 10: 254 1Þ 
Tate 35 12 43 7¹ r 54 29 13 36 35 4K 73 


Rem. 


Proof 1 
— —ämnüU— = — — — — — —— 

What is — between 73 J. 51 d. and 19. 

13s. 10d? Avſ. 531. 63. 744. 


A* lends to A 2 100 h — is B in his dabr, af- 
rere 733 
127. 10. An. 261 * 7. 


$uppofe 11 
that I have laid out for the land tax, 14 x. ge — 


ſeveral repairs; 1 . 75 344: what have Tto payof pryof mp 
24 


half year's rent ? — — As,. 81. 144. 
& trader falling, owes to A, 33% 75. ga to-, 1 ,. 
135. Fd. to C, 531. 74d. to D, da 53. and to E, 
D 1184 


26 ConurounD SUBTRACTION, 


1111 35. 544, When this happened, he had by him 


in caſh, 234. 75. 5d. in wares, 53/. 115. 10zd. in 
houſehold furniture, 63 J. 17 s. 74d. and in recoverable 
book-debts, 25 J. 75. 5d. What will his creditors loſe 
by bim, ſuppoſing theſe things delivered to them? 

A 2121. 55. 61 d. 


EXAMPLES of WEIGHTS, MEASURES, cc. 


Troy Weight. Apothecaries Weight. 

B. oz. dwt.gr. bb. oz. du. gr. K oz. dr. cr. gr. 
From 7 3 14 11 49 123 7347 — 14 
r ene erer 26 


N 

? 

* 

| Prof 
ö 

* 


Comurouny MULTIPLICESTION. 27 
Wine Meaſure. _ A and Beer Meaſure. 


T. hd. gal. hu. gal. pr. hd. gal. p. hd. gal-pt. 
From 17 2 23 $5 — 4 14 293 71 16 5 


Take 4339 32 7 7 4 17 3%. 


Dry Meaſure. | Time. | 

ha. gr. bu. bu. gal. pt. mo. we.da. ds. hrs. min. 
From 9 4 7 13 7 1 71 2 5 114 17 26 
aw 3 7.3 7.3.4. 03> 5.25.39 


COMPOUND MULTIPLICATION. 


OMPOUND Multiplication is the of a 
number which ſhall coatain a given num- 
ber any propoſed number of times. 
R I. E. 


I, Write the multiplier under the loweſt denomina- 


tion of the multiplicand. - 


2. Multiply the number of the loweſt denomination | 


by the multiplier, and find how many ones of the next 
higher denomioation are contained in the product, as in 
compound addition. 
0 3. Write down the exceſs, es ads 
i of the n e denoiningrien, with which 
proceed as before; DR 
ther denominations to. the higheſt. ; 
| D 2 L E X- 


" 
? 


4 
: 
: 


35. of 
6d. per tb. As,. 11. $5. 6d. | 


Anſ. 6. 3d. 

7 1b. of tobacco, at 15. 

374 — AI. 71 d. 

9b. of galls, at 1 . 5d. 

Ai. 125. 9 d. 

11 cut. of cheeſe, at 1 /, 
155. 6d. 


a8 ConmrounD MVuULYTIPLICA TION. 


$16, of ſugar, at 1.5. 3 d. 


I. EXAMPLES T MONEY. 
green tea, at 97. 


4. of bohea tea, at 72. 

8d. — Anſ. 1. 10. 8 4. 
-6 16. of flax, at 91 d. 

Anſ. 45. 9d. 

8 flones of beef, at 25. 

Yu. An. 1 l. 1s. 

10 cut. of cheeſe, at 21. 

171. 10 d. 
Anſ. 28 J. 18 5. 4 d. 
r2 cut. of ſugar, at 3 /. 


Anſ. 191. 10 3. 6d. 


multiplication. 


"75. 4d. — A. 40. 85. 


If the multiplier. exceed 12, it is commanly beſt to 
multiply ſucceſſively by its component parts, as in ſimple 


-E x-4 M P-L-E-8. 


14 moidores, at 1 J. 7s. 
An. 187. 5. 
rr. of cheeſe, at 1 J. 
187. 84. 
: Anſ. 30 l. 18 5. 8 dl. 


| 


25. 24. — Af 871. 35. Ad. 
22 tons of hay, at 1/, 25. 
Anſ. 241. 4s. 

25 yds.of broad cloth at 
95.24. — A 24, 


of. 1 11. gs. 
28 yds. ſuperfine broad 


J2 ſergr, at 
36: 7d.— An 5l. 145. 8d. 
rich cloth, at ar. 


.20 cut. of hops, at 4. 


15 piſtoles, at 171. Gd. 

N. 137. 25. 6d. 

18 cut. of tobacco, at 
ol. 114. 4d. 


Anſ. roo J. 45. 

21 cut. of hemp, at 1 J. 
121. — 4½ 331 128. 
24 tons of hay, at 3 
71. 6d. Anſ. 811. 
27 yds. of fine broad cloth, 


1 at 15. 7. 


Aaſ. 211. yd. 

30 xd of ſhalloon, at 
25. 244. — Auf. 31. 6s. 3d. 
33 yd. of flanne], at 17. 
3d. Anal ts. 3 
36 yds. of ſcotch cloth, 
Auf. al. 19s 


yds. 
At 25. gf. — 
42 ells 


94th — Ln. 14h. Fr. 


of holland, at'6s. 
I: 
64 gal- 


44 dls of dowlas, at Is.\ 

al. — A, 24. 18s. 8d. 
48 ac. of arable ground, | 

at 21. 35. —dnf. 103. 4s. 
FO ac. 

at 1. 4s. Gd. Anf. 611. 55. | 
55 tuns of wine, at 83“. 

tos. — An 4592. 10s. 


60 s of wine, at | 

55. 8d — Anſf. 171. | 

64 of brandy, at 

97. 6d, — Anf. 3ol. 87. 
70 barrels of ale, at 1/. 
— — Af 84 


45. | 
77 firkins of beer, at 
is. 7d. Anſ 44] 115.114. 
81 firkins of ſoap, at 1/. 
86. 9d. — nf. 116. 85. gd. 
88 grs. of oats, at 115, 
60. Anſ. vol. 125, 
96grs. of rye, at 11. 3s. 
 — — . 112/. 
100 ſtones of wool, at 
75. 34d. — An 36l 55. 


120 diz. candles, at 5. 


gd: 
132 days wages; at 27. 


44. — A, 15. 8. 


co urov np Mer rirrre arion. 


7 


29 


45 ells of dowlas, at 18 


6d. — An, 34. 75. 66, 
49 acr. meadow, at 1/, 


71. 10.— nf. 681. 35. 10d, 
54 acr. land, at 1/. 137. 
Fe - 89k 27 
pes ot Wine, 

Ref — 8 


at 374. 


Anf. 1021. 


. Anf: 341. 105. | VE» 


+ Vote, The following examples require the continual rod of three . | 


der 3. 


1712 B. or I cut. at 35. 
41d. per lb. — Anſ. 18“. 187. 
224. or 2 cui. 


at 77. 


| 


x. cut. at 1s, gd per bb. 
gie. 
336 & or 3cwt. at 51. 
24d. per Ib. 


C ron | 
5 CouryroovndD MULTIPLICATION 


Bat # the multiplier can 

3 not be uced 

— of ſmall 1 — — ag 

*. multiplied —_— Rx — = 3 

2 42 the laſt prrdud — 
ſo many as it is leſs, or greater than — 


given number. 
i Me EXAMPLES. 
| 7 at 5. 
N gr: PEEP 19 at 137 2d. 
23 at U. 61d. 0 An. 121. tos. 2d. 
| | Hnſe 14. 1 r. 354d. E 5 _- 
{agar 2). go. 34d. NPE... + yang 
| Am 651. 125. 1044. 3 179, $46: 
84 196. 74. . 
3 A 23/1. 51. 10d. | nage 
| 38 at phy, «7,4 
| . Izs. 5d, 
nu 3. 14. 8 23d. 
Amf. Gl. Gr. 5d. 
| 46 8 74d tod. 
rod. xs. 0:d. | 
91 2t Ge. 74d. 91d | Anſ. 121. 4s. 91d. 
; Anf 164. 18s. 1124 53 at 31 156. 2d. 
| 59 at 78. 10d, 6 42 1991. 31. 10d. 
| 4 95h ns. 24 2 at 8s. 5d. 
63 At 95. 11 fd. * R An. 26/. Is. lod. 
An. 33% 157: 94 74 at los. 14. | 
79 at 115. 54d. 2 86 at A 37h. 3s- 1d. 
e 45h. 61. 1044. | 7 
94 at 25. 24 . + of * Anſ. 21. Ios. 2d. 
GAS... L 35. 8d. $.00.036 596 
2 106 41146, 74 | 7 
7. 8 24. y | 
117 at 11. 25. 4: dad 225 at: Anſ. $7 55. 7h 
Arſ. 130ʃ. 33. 3d. 7 ” 3 24. 
| | | . 382). 15. ad. 


II. E X- 


CourounD MuiTrIyLnTes tion. 


Jl 


Il. EXAMPLES of WEIGHTS, MEASURES, ec. 


at. ans 
Oe 
3 
ct, gr. _ 
17 3 23 
: $ 
Alies fur. poles 
„ 27 
8 * Ns” "0 43 
yd. ov. ul 
$3 I 3 
f : 9 
Tuns I. gal. 
19 3 Js af 
11 
Hhd fir. pts. 


Mult. 3 27 47 by 18. 


1 


o 
: 


B. oz. dr. ſe. 
. 
" ol. 
21 11 
yd. feet 
I71 I 
" eu Fo. 
15 2 
Hds. gal. pin. 
$3 33 3 
I2 
8 n 
| Mult. 21 1 13 by 36. 
Anſ. 787 bar. 1 kil. ꝙ gal. 
Bil. pec. gal. 

Mult. 71 3 1 by 132, 
Anſ. 9487 bu. 2 pec. 
Days hrs. man. 

Mult. * 13 77 by 47. 

ATED. . 9m. 
ct. 


1 3 


Anf. 1287 cut. 4 6. 
COM- 


—_< j 


— — — 
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COMPOUND DIVISION. 


er Diviſion is. the dividing either a ſimple 
or compound number into any propoſed number of 
equal parts, whereof each ſhall be a compound number. 

RU L E- 

1. Place the diviſor and dividend as in ſimple diviſion. 

2. Begin at the higheſt denomination and divide each 
by the diviſor, writing the quotes under their reſpective 
dividends. ; 

3- But if there be a remainder, after dividing any of 
the denominations except the leaſt, you muſt find how 
many of the next lower denomination it is equal to, and 
add to it the ſmall number (if any) which was in this 
denomination before ; then divide the ſum. | 


I EXAMPLES S MONEY. 


1 * © i 
91 86 my a 5 
PW 4. & 

9343 6) 4 9 
= — 7 "YN 
11 12; WW Se. 

4. d. | J. 4. 2 

12 9 100 28 18 4 

1 | 6 2 
19 10 6 12) 40 8 


If the diviſor exceed 12, it is-beſt to divide continually 


Coo A DIVISYON- 


33 


by its component parts, as in ſimple diviſion. 


What is cheeſe ger owt. if 

16 ct. coſt gol. 187. 8d? 

An, il. 48s. Bd. 

H 22 coft 241. 45. what 
is 12 | 

An 11. 25. 


Divide 51. 14s. 8d. by 


32. — Yuoet. 3s. 7d. 
Divide 2/. 187. 8d. into 
. 44 equal parts. | 
An/. each part is 15. 4d 
Divide 45a“. 0. e- 
qually among. 55 perſons. 
Ar/. 
8 21. 10s. | 
If 70 be 844, what is 12 
Be Anf. 1 4s. 
. If 88 coſt 5ol. 125. what 
will 1 be? 
Au. 11s. bd. 
Divide 341. Los. by 120. 


l 


each one's ſhare is 


| What is tobacco per cur. 
if 18 cwr. coſt 1d ol. 45. 
Anſ Fl. 145. qtt. 
If 27 coſt 211. gd. what 
is 12 i 1 55. Id. 
Divide 4/. 19s. by 36. 
Bret 25. gu 
Divide 68/. 35s. Iod. in- 
to 49 equal parts. 
Anſ. each part is 11. 75. 
| Tod, 
Divide 31 1s yd. equal- 
ly among 63 
Anſ. each one's ſhare is 
25. Zul. ; 
If 80 be 162/. what is 1 ? 
Anſ. 1h. 53. 6d. 
If 99 coſt 311. 28. toid. 
what will 1 be? | 
: - Al. Gs. 31d. 
Divide 45“. 7s 6d. hy 


Duet. 51. gd. 


121 Not. 75. 16a. 


Kote, The following examp'es reg ure chree diviſions. 


At 18“. 48s. per cut. 
how much per 5. 


Aus. Zs. 44d. 
Divide 81/. 8s. 8d. by 


— Mer. 76. 34d. | 


| Anſ. Ir. gd. 
Divide 551. 45s. 74d. by 
350. Dok. 39. 2 


But if the divifor cannot be rroduced by the multipli- 
cation of ſmall numbers, you muſt divide by it after the 


manger of long diviſien. 


E x- 


RurtE-or-THREE. 


EXAMPLES. 


83 4 & 1 TS & 4 
d3)--4--33-:6 iy 6 19) 12 10 2 (13 2 
14 s. A Ss. d. 9) a af 
29) 65 12 194 (2 5 34 | 37) 23 15 7; (12 10 

n 3 4 & + Fj 
41) 6 6 5, (3, 1 | $3) 199 3 10 (3152 

& &:& SS &® & & 


"44-4 2* | 127) 382 2 2 (3 2 


II. EXAMPLES of WEIGHTS, MEASURES, Sc. 
5 Mot. 


lb. oz. . 
gy. . | 6)2 5 3 — al 
15 gre — 7 0Z. ” 

l Mite fur. pls. F 54 Feet 5 

. 12) 15306 1 of 
gr. nl. acr. ro. pls. 

17 0. as) 7 3 70 


RULE-or-THREE. 


HE Rule-of-Three is that by which a number is 
found having to a given aumber the ſame propor- 
tion which is between two other given numbers. For 
this reaſon it is ſometimes named the rule of proportion. 
It is called the rule-of-three, becauſe in each of its 
queſtions there are given three numbers at leaſt. And 
becauſe of its excellent and extenſive uſe, it is often 
named the rule. 
Far the flating, or rightly placing down the three given 
numbers, Serur the fal ing * 
1 U L E. 
1. Write down the number which is of the ſame kind 
with the anſwer or number required. 
2. Conſider whether the anſwer ought to be greater or 
leſs than this number: then write reſpectively the greater 
or 
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or leſs of the two remaining numbers on the right of it 
for the third, and the other on the left for the ficſt num- 
ber or term. 


Multiply the 2d and 3d terms together, divide the pro- 
duct by the 1ſt, and the quotient will be the anſwer. 

Note . When yu can conveniently multiply and divice as in compeund mul - 
tpliextion and diviſion, it is beſt ſo to do. 

2. But if not, mduce the compound terms to the loweſt name mentioned in 
them, and the it and 34 to the ſume name if they be nor ſo already; then will 
the anfwer be of the fame name with the 2d rerm. 

3- When there happens to be 2 remainder after divifon, re doce it to the name 
nett below the laft quotient, and divide by the ſame diviſor, ſo ſhall the quate be 
fo many of the ſaid next name ; do this fo long 2s there is any remainder, till you 
| hare reduced icto the leaſt name, and all the quotients together will be the anfwer, 

4- If the 1 term. and either the 2d or 3d can be divided by any namber, with. 
out remainder ; let them be divided, and the quotients uſed inflead of them. 

$- There ave four other methods of operation beſties the general one above 
delivered, any of which, when poſſible, performs the work much ſhorter than 
it, They ae thus: 


Firſt, Divide the 2d term by the firſt, multiply tbe quotient inte the Id. and 
the pꝛoduct will be the anfwer. 


$e-0nd, Divide the yd term by the 1ſt, makiply the quotione ige be 2d. 
and the product will be the anfwer. 


Third, Divide the v term-by the 2d, diyide the 3d by e quοtient, and the 
{aft quotient will be the anſwer. 


Fourth, Divide the 8 the 9 and the 
lat quatient will be the anſwer. 


EXAMPLES 
1. If8 yards of doth colt 245 _— __—_— 
14). 85. 


6. Wha 5 I de bough 2 5 . 
0 t quantity may t for 1 
1 „K I gr. for 201, 0s. 4d. dh 
A 43 cut. 2978. 
7. How 


| 
| 
| 
„ 
| 


211. 44. for 8 bags ? 


money, 
ſuppoſing theſe things delivered to his creditors, what 


197-, 7. ed what will | they I 6s: Gd. por 
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7+ How many yards of muſlin may- deg eyes 
16s. whereof yards coſt 51. 127 — An. 72 yards. 

9. How much muſt be paid f 26 bags of hops, 
197. 


9. K iece 
of work in 15 days, which 5 men can do in 24 days? 
- 8 men. 
10. How many yards of broad - cloth may be boug ht for 
gl. 124 of which 72 yards colt 444. 165. — Au => 
11. Whatmufſt be paid for 53 el eng- ir. of halland 
at the rate of-95..94d- per yard ꝰ — An 254, 185: . 
12. How of which is 2 feet 6 in- 


matting, | 
.ches broad, will cover a floor which is 27 feet long and 


20 broad? ——_ — An. 216 feet or 72 yds. 
13. What quantity of ſugar may be baught, for 26/. 
104. 44. when the price of 43 cur. 297+ is 159 257 
Anf. 7 owPi f er. 
14 In how many days will 8 men finiſh a piece of 
work which 5 men can do in 24 days? — An 1 5, days. 
15. What muſt be paid for 8 bag of ops, when, the. 
price of. 26 bags is .68k 18s? — Auf.21h 4. 


16. A perſon breaking, owes in all, 977% and has in 
and recoverable debts, 4 20. 6s. 34d. 


will they get per pound? — ,. 1d. 

17. What muſt be given fot a piece. of ſilver weighing 
739. 5.92. 15 dt. at of rate of 5s. gd. per ounce ? 
Ank 258-105. 4d. 

Rought 3 calls of raiſins, each weighing. 3 ewt.. 


18. 


cum? a 2. rick 
19-. A guriſon being beſieged, has 1 

in it, at the rate of 12 ounces a day — 4 hut 

being, informed that it cannot be,,relieyed.-til after 9g 

months, hom much per day muſt each man haze that 

the. proviſions. may. laſt chat time ?. — 4% G punces. 


20. What will the tzxupen-7 634. I 5s, be, at the: rate 
An,. 133“. 138. 11d. 
21. How £ 


df. 35. 6d. per. pwnd ? 


Rore-or-Tinee. 45 


nu. How much filver may I have for 2541. tos. 0:4. 
at 55. gd. per ounce? — e 5 UE. 15 dwtr. 
22. What will 7 cut. 1 gr. of colt, at the rate 
eng 291. for 1591. 427 — Hi. 10s. 4d. 
What muſt be paid for x C. 3 Fr. 19%. of wok, 
4 „1 44 nas > hes — A 5. 11s. 6d. 35g. 
24. What tity de bought for 68 
1507. of which bike 1. be? — Hf. 26 bas. 
25. How many ells eng of holland TER 
251.185. 114. at 75. gad. per yard? hf. 5 eng. gy gy, 
"6 A perſon breaking, owes to ſeveral 97 
pounds with them for 87. 74. per PT bo 
| pay them ian an!?) — — f A701. Cr. 314 
27. A borrowed of B 73ol. fer g months; 
A would requite B's kindaels by lewding m 37 fl. re- 
quired the time it muſt de lent. 
15 6. 2 we. ick. 


3 Ur. 1 t velret coil at 165 64 
1 * 

9 What mvſt be given for 5 + 39%. i cha 
at 11. 147. zu. per et? — Af. 131.98. 
30. Finix is the $e&es of 2c. 1 . 12 1b, of beef, at 
23. 8d. r frone of 143 — Anf. 28. tos. 3d. 119. 
3T. breaking, compounds with tis Gene 
for 85. 2 und, and at that rate he pays them ld 
all 4200. Wat was his 1 — 47 977 
32. 9 5 . ry dwts. of filver for 2530. 
10s. 03d did it coſt 5 ounce ? — Anſ. 55. gd. 
33. I the tax upon 263“. 157. be 133 Toe 122 at 
what rate is it per — . Anſ. 7s. Git. per N 


34. What muſt I pay for three-eighths of a ſhip, which } 


is valued at 75ool, ——— —— Ax, 2621. 10s, 

35- What will the carriage of 8 c. 3 gre. 516. coſt at 
rod. per ſtone? — — ,. 21. 187. ga 

36. If the carriage of I c. 14 h. for 96 miles be 12. 
125. 6. wo far may 1 my 3c. Igr. carried for the 
tame money nl. 151m. 3fur. 3 er poles, 
37. What coſt 30 pieces of lead, pat oats ar 
1 0b. at the rate of 16s. 4 fer cut? , 371. 25. Gd. 


38. Bought 


oF 


fametimes 8 by two operations of the rule oi - three. 
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38. Bought a ſilver tankard, weighing 15.7 62. 14 
dat. what will it coſt me at 6s. 4d. the ounce ? 
Anſ. öl. 45. d. 
- 39. What mult be paid for 7 caſks of prunes, each 
weighing 2c. Ir. 144. at 2/1. 1ys. 8d. per cut ? 
Anf. 491. IIs. 113d. 
40. Bought 14 pockets of hops, each weighing 1 c. 
197. 186, M0. 6d. per cut. what do they come 
Ani. 811. gs. 41d. 
41. What mu mult be given for 75 chaldrons, 7 buſhels 
of coals, 3 135. 6d. per chaldron ? 
| 7477 2 od. 
42. r 3 * _ 
at 3s. 10d. per buſhel ? 6l. 25. 
42. ne PI: 5 buſh. PR. at 12 8s. 34 
the quarter? — ,. 62. 35. * 
44 How mach a year will 173 acres, 2 ro. 14 pls. of 
land give at the rate of 1/. 75. 8d. per acre ? 
q Anſ. 240l. 25. 7:54. 
45. What will 139 pigs of lead, weighing in all 243 
cut. 2 grit. come to, at * per fother of 21 cwt ? 
; Anſ. 1144. 155. 1od. 1. 
46. What muſt be paid for 73 pieces of lead, each 
hve, The Ic. 39r. 716. at 10. 4s. per fother of 194 
cut? Anſ. Ggl. 45. 2d. 1:49. 
47. If 5 yards of cloth coſt 145. 2d, what mult be 
given for 9 pieces containing each 21 yds. 1 gr ? 
Anſ. 29 15. 10 fd. 
48. If a gen 


tleman's Eſtate be worth 2107%¼ 125. a 


year, what may he ſpend a day to fave 500l. in the year ? 
A 85. I %rd. 


RU L E-Or-FIVE. 
HIS rule is ſo called becauſe that in it there are five 


numbers or terms given to find a ſixth. —It is often 
named the double rule-of-three, becauſe its queſtions are 


Note, 


RuLrE-or-FivEe ' 7 


Note. Of the fe given numbers, three contain a ſuppoſtior, and the other 
Two a demand; one of the terms of ſuppoſition being of the ſame kind with the 
namber required, and the other iv of the ſme kind as the demanding terms. | 


RULE for STATING. 


1. Write down the term of ſuppoſition which is of the 
fame kind as the anſwer, for the middle term. 

2. Take one of the other two terms of ſuppoſition, and 
of the demanding terms, both of a kind ; and from the 
directions given in the rule-of-three, conſider which places 
they would | poſſcſs if a ſtating were made of them and the 
middle term only, and place them accordingly; do the 
fame with the other term of ſuppoſition and its corre- 
ſpondent demanding one, writing the terms under each 
other which fall on the right and left of the middle term. 


ME THOD # OPERATION. 

1. By two operations.—Take the two upper terms and 
the middle term in the ſame order as they ſtand, for the 
firſt {ating of the rule-of-three : then take the fourth 
number reſulting from the fieft ſtating, for the middle 
term, and the two under terms in the general ſtating, in 
the ſame order as they ſtand, for the extreme terms of the 
lecond ſtating; and the fourth term reſulting from it will 
be the anſwer. 

2. By ane operation. Multiply together che terms 
of which the one is above the other, on both ſides of the 
mi Idle term; then account the two products and the mid- 
dle term as they ſtand, the three terms of a rule · ot · hree 
ſtating, and the fourth term thence reſulting will be the 


anſwer. 


EXAMPLES. 
1. If 10907 in one year gain © nw; whe eas 
the Intereſt of 75 0ʃ. ang —＋ — An. 262ʃ. 10 
2. If 27s be the wages of 4 men for 7 days, what will 
be the wages of 14 men for 10 days? — Anf. 6l. 15 
3. What principal will gain 262/. 10s. in 7 years, at 
go. por cent. per Annum? — — sol. 
4. If a Footman travel 1 30 miles in 3 days when the 
days are 12 hours long, in how many days of 10 hours 
each, may he travel 360 miles? — Auf. 9H} days. 


E 2 5- A 


. — — — III — 


r ³ wü —ddn ds 
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5. A wall which was to be built to the height of 2 
feer, was raifed to the height of g feet by 12 men in 
days; how many men muſt be employed to finiſh the 
wall in 4 days, at the ſame rate of working? An/. 36 men. 

6. It the price of xa ounces of bread, when the corn is 
at 45. 3d. per buſhel, be 34d. what muſt be paid for 2 /b. 
30. when the corn is 55. per buſhel? — Anſ. 1 Cd. 

7. What is the intereſt of 340). for 21 years, at 41. 
per cent. per ann. — Anſ. 381. 55. 
8. H 120 buſhels of corn can ſerve 14 horſes 56 days, 
how many days will 94 buſhels ſerve 6 horſes ? 

Anſ. 10214 days. 

9. If 702. 5 dwts. of bread be bought for 44d. when 
corn is at 4s. 2d. per buſhel, what weight of it may be 
bought for 15. 2d. when the price of th 2 buſhel is 55. 6d ? 

Anſ. 10. 40z. 375 dwts. 

10. I the carriage of 13 cwt. 1 gr. for 72 miles be 2/. 


_ Tos. 64, what will be the carriage of 7 cut. 3 re for 


112 miles? — — Ans. zl. 55. 1 id. 179 
11. What is the intereſt of 300. for 5 weeks, at 51 
per cent. per ann — — A. i. Bs. 10d. 


1a. H zooo ll. of beef ſerve 340 ſeamen 15 days, how 
mang. /b. will ſerve 120 ſeamen 25 days? 


” af 1764 bb. 11422, 


— 


VUEGAR FRACTIONS, 

FRACTION, or broken number, is an expreſ- 
ſion of one or more parts of any number. 

The number of; parts into which the number is ſup- 
poſed to be divided, is called the denominator ; and the 
number of, thoſe parts expreſſed by the fraction, is called 
the, nanerater.— Alla theis, rap numbers are in- graceal 
named-the terms of the fraction. 

If the. number. of which the fraction is part, or parts, 
he 1, it is called a imple fraction; and is denoted by the 
numerator wrote above the denominator with a {mall 


line between them: So, 4; denates one-fourth of 1 ; J, de- 
notes three · fifths of 1. But 
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But if the number be different from 1, the fraction is 
called a compound one, and is denoted by the word &, 
and the number ſubjoined to the numerator and denomi- 
nator expreſſed as before: So, 4 of 6, denotes one-fourth 
of 6; + of 8, denotes three-fifths of 8 ; and 4 of 3, denotes 
two-thirds of three-fourths of 1. : 

Simple fractions, whoſe numerators are leſs than their 
denominators, are called proper fractions.— And thole 
whoſe numerators are equal to or greater than their de- 
nominators, are called improper R 

The expreſſion formed from an integer and a fraction 
joined together, is called a mixt number. | 
Note 1. Simple fractions whoſe numecraturs are lefs than, equal to, or greater 
thin ther denominators, are reſpectively lefs than, equal to, or greater than b 


1. A fraction, having 2 fraction on mixt number for its numerator, or denomi- 
nator, ot both, is by ſome, called a Complex fraction. 


3 A whole or integer number may be expreſſed ike a fraQtion by writing 1 un- 
der it for a denominator : $o, 3 may be denoted by + and 12 by '#. 


equ. is equal to 

+ add. { E\ plus, or more 8+2=10 

4- : ſub. >* <minus, or els $I48 —2= 6 
: mul. KN Jinto - F8 x 2=1t6 

div. 4* by 8-—2= 4 


Beſides theſe, © is wrote between two numbers to 
denote their difference when it does not appear whether 


of them is the greater; as 43 œ fe denotes the diffe- 
rence of theſe two flactions. : 


REDUCTION of VULGAR FRACTIONS. 

I. * ab#reviate, or reduce fractians to leſs terms. 
RULE 1. | ME 
Divide the terms of the given fraftion by any number 
which will divide them without a remainder, ſo ſhall the 
quotiznts be the terms of a new fraction, equal in value to 
the former; and this you may abbreviate again, and the 
next again, and fo on, till it appear that there is nonum- 
ber than 1 which will divide them, in which cate 

the fraction is faid to be in its aff terms. | 

TEL E 3 . 
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EXAMPLES. 


r 
L Incl * LY 
Reduce 44 to its leaſt terms. 
Reduce / to its leaſt terms. 


Reduce 433.to its leaſt terms. 
Kate 1. Any number , end.ng with an even number, . cee, may be di 


vided by 2. 
Ws os 


= 


3437 = * 
2. Any number ending with g or o is divifible by g. 


EXAMPLES. 


PPE—ID 


3 
3. — by 3 If the fam of jes diges be fa: Thus 417 is di- 
viſible by 3, becauſe az, which is the ſam of 4, 1, andy, is ſo. 


EXAMPLES. 
=I 
111 
Ht= 
4. it thexe de any cyphers x: the end of exch, cut off ſo many as are common 


EXAMPLES. 


5. —— ER which is expreſſed by ſeveral others with the ſign of ad- 


dition or fubxraftion between them, is to be divided by any number, then all 
the parts of it mult be divided by his number. 


Thus SiS 2g a=; —4=1: 


6. But if the given number be expreſſed by others wich the ſign of multip'ica- 
tion between them, only one of them muſt be divided : So 
3X9X1r0 1xX4X1x0 1X4X10 nn. 
n = N — Im TI * 
And, in this caſe, when the fame number i in both (be numeracar and denami- 
BA, it may be leit om of them. 

Ex- 
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| EXAMPLES. 
2X7 MR 
IXEXTS —. 
N 1&6 
D 


7X1 tnx40X9 
r10X9X7K6 


RULE 2. 

If the fraftion muſt be brought to its leaft terms at one 
diviſian: divide its terms by their — common=mea- 
ſure, which comman-meaſure- is found by dividing the 
greater term by the leſs, and this diviſor by the remain- 
der; and ſo on, always dividing the laſt diviſor by the 
laſt remainder, till o remain; then is the laſt diviſor the 
greateſt common-meaſure required, 

EXAMPLES, 
Reduce 5575 to its leaſt terms at one diviſion. 
Firſt, 246)372(1 


2466 41 
126)246(1 Then =—, 
3726 62 


120) 12601 


common-meaſure 6) 1 20020 


Reduce 374 to its leaſt terms. 

Reduce r to its leaſt terms. 

Reduce 234 to its leaſt terms. 

II. To reduce an improper fraction to its equivalent. 
. AA a 1 3 

RU l. E. 

Divide the numerator by the denominator, and the 

quotient will be the integer or mixt number required. 
EXAMPLES. 


7 = 4. f pi = Joy, 

= 25 is 

III. To reduce an integer to an equi raftion of. | 
— ger to an equivalent fractian of; a 


RULE, 


a —̃ — — — — 2 70 


— — — © 
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RU LEX. 


Multiply the integer by the given denominator, and 
the product will be the numerator required. 


EXAMPLES. 

Reduce 7 to a fraction whoſe denominator ſhall be 4. 

7 = 

Reduce 5 to a fraction whoſe denominator ſhall be g- 

Reduce 13 to a fraction whoſe denominator ſhall be 1 2. 

IV. o 
fraction. 

RULE. 

Multiply the integer by the denominator of the fraction, 
to the product add the numerator ; then the ſum wrote 
above the denominator wilt form the fraction required. 

'ANPLES 

Reduce 24 to a fraction. 


Reduce 1253 to a fraction 
Reduce 14 to # fraction. 


V. To reduce a compound fraction to an equivalent Am- 
ple ane. 
RULE. 
Multiply all the numerators together for the numera- 
tor, and all the denominators together for the denomina- 
tor of the ſimple fraction required. 


Note, If part of the compound traction be an integer ot 2 mixr VA re - 
duce it to a fration by one of the tormer caſes. 


EXAMPLES. 
Reduce + of + of 4 of 5 to a ſimple fraction. | 
Z of 3 of 4} of { = X2X3** — (by omitting the com- 


2AXIX4X1L 
mon terms 1, 2, & 3) £. 


Reduce + of 4 K to 2 Geagle fraction. 
Reduce 3 of 5 of Z of 4 to a ſimple fraction. 
VI. 20 
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VI. Th reduce fraftions of different denominations to 

equivalent fraftions of @ common one. 
RYLE-. 

Multiply each numerator continually into all the deno- 
minators except its own, for each new numerator ; and 
multiply all the denuminators tagether for the common 
denominator... 

N B. lt is. evident, that in this, and ſeveral other opernions, when any of 
the propoſed quantities ace integers, mixt numbers, or compound trons, they 
muſt firit be reduced by theirs. propes rules to the torm of ſimpie tt · t uns. 

EXAMPLES, 
Reduce æ, , and + to a. common denomination. 


= 1 . 1A XS4 2X2X4 NL an $2 26 
To To 4 DNR KNA ad A r, 


D 8 
, T3 and x. | 
Reduce 5 and 5 toa common denomination. 
Reduce 5, +, and 5+ to fractions of a com. denom. 
Reduce 5, 2 and 4 to fractions of a com. denom. 
Note 1. It the denomnaturs ot the -g gen racttons have a common menſure, 
conceive themio be vivided by u; then mit piy the terms. of each given fete. 
tion by the quotients of a the Jenominator s, and you wil thereby have the new 
ſraet ons in lower terms than by the genera! rule. 
EXAMPLE 8s. 


Reduce Er, 3, and Zr to a common denomination. 


The common meaſure of theſe denommaters being 4, the 
quotes are 3, 2, and 6; then 


— IX2X0 XN XIX — t X 2 
t 2 X M2 KAN 12 X42 


and LT» = x7 IT» and gr. 
Reduce Fr, Vs and r to a common denominator. 


Reduce 5, , and v, to a common denomination, 
2. Wherefore, if there be on'y two trag/ons, propoſed, muitiply the tet as of 
each by the quoti-nt of the denominator of the other. 
Reduce 3 and tora common denomination. 
. 4&3 22 1 2 
3 and r = = and f and A 


b — 2 . * 
Reduce r and d to a common denomination, 


Reduce r and r to a common denominator. 


s 
TT) 17 and r, 


3. If 


# 
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3- If the greateſt denominator be diviũbie by all the reſ of the denominators, 
maltiply the terms ot all the other fractions by tte teſpective quotients. 
EXAMPLE Ss. 
Reduce r, 73, and r to a common denomination. 


= —_— ; : 7, X*) $1. F 
TT5 Ty and Fr = e, , and = Ax, TT and r- 


Reduce 5, r, and / to a common denomination. | 
| Reduce 5, J, and gr to a common denomination. 
Vence. it there be only two fractions propoſe I. multiply the terms of that 
4 having the leſs denominator by the quotient of their denominators. 
| EXAMPLES. 
Reduce 7 and Ar to a common denomination. 
7 and Ar x and =& ad +. 
Reduce + and FF, to a common denomination. 
| Reduce g; and „ to a common denomination. 
| VII. To reduce freftions to cther equivalent ones of a dif- 
ferent integer ; a certain number of the leſs integer being 
contained in one of the greater. 
| RULE. f 
Conſider how many of the leſs integer make one of the 
greater ; and by that number, multiply the numerator if 


the reduction be to a leſs integer, or the denominator, it 
to a greater. + 


EXAMPLE Ss. 
Reduce 34 to the fraction of a ſhilling. 


Reduce 4? 5. to the fraction of a f 

$0, = 2 | —2} 

* KX 20 1 

Reduce 2, /. to the fraction of a penny. 
Reduce 32 d or d. to the fraction of a /. 
Reduce J. to the fraction of a farthing. 
Reduce 1522 of a facthing to the fraction of a /. 
Reduce 2 cut. to the fraction of a bb. 


Reduce 32 bl. or Ih. to the fraction of a cut. 
Note, If a compound whole number be propoſed, reduce it all w the loweſt 
denamination mentioned in is, and proceed as before. E X 


ou OO —— — —— —— — | 
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EXAMPLES. : 

Reduce 75. 3d. to the fraction ofa J. — Anſ. 32 l. 

Reduce 24d. to the fraction of a ſhilling.— Au. £4 5. 

Reduce 3gr. 14/6. to the fraction of a cut. Anſ. cut. 

VIII. To reduce fraftions to equivalent ones of a different 
integer, when a certain number of the leſs are not exactly 
contained in the greater. 

RULE. 

y the laſt, reduce the given fraction to an equivalent 
one of fach an integer, whereof a certain number are con- 
rained in the integer to which the fraction muſt be brought, 
or which ſhall contain a certain number of this. 

2. By the laſt alſo, reduce this fraction to an equiva- 
lent one of the integer required. 
| EXAMPLES. 
Reduce Hof a J. to the fraction of a guinea, 
» = Yo 7 guneas. 
Reduce þ of a crown to the fraction of a guinea, 
Anſ. vr. 
Reduce e of a guinea to the fraction of a 1. Anſ. 31, 
Reduce + of a half - crown to the fraction of a ſhilling. 
| Anſ. +4 or 2455. 
Reduce 2 fr f. to the fraction of a half-crown. 
Anf. 5 of a half<crown. 


IX. To find the value of proper fractions in numbers of 
wferior denominations. 


RuLE. X 
Multiply the numerator by the integer and divide by 
the denominator. | 
EXAMPLES. 
1. What is the + of 24 65? 
al. 6s. 


4 


$9 4 
Anſ.—1 |, 164 9d. 277. 2. 


| 
| 
| 


| 


* 
= 
Fd 
4 
L 
0 


i 
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2 Required the value ef & df a /. 
2 
20 


CY 


3) 40 ( 135. 4d. A 


I 
12 


12 (24. 


3. Required the value of JL —=— Auf. 72. 64 
4- What is the value of r“? — Anf. 61. 1d. 35 9 
5- What is the value of 3 of a guinea? = hf. 45s. 8d. 


6. What is the value of 3 of a ſhilling A yd. 159. 


7. What is the value of er of 9. lord? 


' Auf. 15. 3d. 
8. What is the value of 4 of a b. troy ? 2 He: 


1 t. What is the value of & of 3 cue. 17. 1446 ? 
5 12. What is the value of u of a mile? 


14. What is the value of In of an acre ? 


ꝙ · What is the value of + of a B. avoirdupois? Anſ. 1 2 
10. What is the ae I gr. 75. 
Anſ. 3 rr. 24 l. 


Anſ. 1 fur ng, 16pls. 3 y& 1f. 9e in. 
13. What is che value of 5 of a yard. In. 3 gr. 15 nl. 


Anſ. t roed, 2 by . 


15. What is the value of 3 of & tun of wine? 
16. What is the value of Ar of a hd. of ale 


An. 3 Bd. In arts. 


A 6 al. 37 grts. 


17. What is the value of I of a quarter corn? 


An. 4 buſb. i pec. 1 gal. 23 gr. 
18. What is the value of n of a day? Anſ. 7 hrs. £2 min, 


20. What is the value of 7 de, 


19. What is the value of 4 's of a month? An. 2 we. 6ds. 


inf” r. 3 ul. 


— 
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ADDITION. of VuLcar FRACTIONS. 


RU Lx. 


12228 compound fractions to ſimple ones, and all 
to the ſame integer and denomibator if they be 
different ; then the ſum of the numerators wrote aver 


the common deneminatos will: be the ſum of tho fractions 
required. 


EXAMPLES. 


x. What is the ſum of 5, 7 and 4 ob 4t 
it 7x 1 of ANTI =I ir — 
= 777 8 the ſiun. 

2. What is the ſum of and ?:? — Af. 13, 

. What is the che ſum of 7 and &?. — An + 


. What is tho ſum of 4, + and 12 — Ans. 1323, 


What is tho ſum of 3, 7 of . and gg, ? Anf 1088. 
g What is the ſum of + of a pound, and. ; of a ſhil 
ling ? — — - Mnf . or 134. 104 239. 
8. What is the fu: of }5. and d 

Anſ. "7 d. or 7 d. 112 

9: What he nd F-F6.J 5. and r 4? 
| 45 $538 5 or 3s. 1d. 1529 
10. lh tht e ed 1590. and 
that 1 buy another perſon's ſhare of her, which is 2; 
hb = Achrang tr drnetudary 
wanker, — AY. ſhave i4$=10311. 5 5 


3 
4 
5. What is the ſum of 5, + and 232 — Anf. 332. 
6 
7 


F $UB- 


go SunTRACTION of Vor can FracTiONs. 


SUBTRACTION of VULGAR 
FRACTIONS. 


ii 


HE ſame preparations being made here as in 
addition ; the difference of the numerators wrote 
above the common denominator will be the diffrence 
of the fractions required. 


Note, in ſubtracting mixt nanmbers, when the fradtion in the fubrrahend [s 
-greater than that in the minuend, fubrra& the numerator of the ſubtrahend trom 
the denominator, and to the difference add the mamerator of the munuend , and 
uy cnn hs Rat ac Ges. 


——— 


| 
| | EXAMPLES. 
| 


1 —4=*=$=3 af. 
2. What is th ee ce {4 ad x5, 


It tix) rr 11 = 


* O x7 222X217 Wo 147X233 ? 427X2%2 


EE Tas Anſ. 
3. What is the diff. between & and r? — Arſ. f. 
4. What is the diff. between r and , — An/. v 
F. What is che diff. between r and Ar? —Anſ. . 
6. What is the diff. between 54 and 3 of 43? 
| 4 aver 
7. What is the diff. between 3j of = Land 2 of 4 of 
a ſhilling ? — . or tor. 7d. 119 
8. I UNE IT 
An. 43431. or Il. 85. 114d. 
o, Suppoſe that I hare + of a ſhip which is worth 
goo and that Ill of my ſhare; what part of her 
have I left, and what is it worth? An. A =4871. 105. 


M UL- 


? — 
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MULTIPLICATION of VULGAR 
FRACTIONS. - 


RULE. 


Educe mixt numbers, if there be any, to fractions; 
then multiply all the numerators together for the 
numerator, and all the denominators together for the de- 
nominator of the product required. 
Note, A fraction is beſt multiplied dy an integer, by 4ividing the degominator- 
by it if poſſible ; bue if not, multiply the numerator by it, 
EXAMPLES 
1. What is the product of 3, 33, 5, and 4 of 
1% ng wþ of þ e amb nay Au: 
2. What is the product of 3 and 4? — Arſe - 
3. What is the product of % and r — 4 u. 
4 What is the product of 4, 4 and 44? — Ar- 
5. What is the product of 2, 4 and 3? — n 
6. What is the product of r and 7? — A 13. 
7. rere 
8. What is the product of £5, and + of $? — Au, $3: 
9. What is the product of 54, and g? — Auf. 48. 
10. What is the product of 6, and 4 of 5 ?— An 20. 
11. What is the product of 3 of , and 4 of 33 


Auf I. 
12. What is the product of 33, and 444 ? 
Anf. 14 
13. n, 
„ 


DIvISION of VULGAR FRACTIONS: 


$ RULE. 

Hs prepared prepared the terms as in muligticarich ; 1 
: take the quotient of the numerators and of the de- 

WY E 2 nominators, 
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nominators, if poſſible, for the anmerator and denomma- 
tor of the fraction required ; but if that cannot be done, 
multiply the divi by the reciprocal of the diviſor, for 
the quotient required. 

Note 1, By the reciprocal of a fraction, is meant the fraction got by inven- 
im its term: fo the veciprocal of 4 is 3 andof gor 4 is 4, 


2. A frattion is divided dy an latezer by Jividing the inuweraror by it, if por- 


nde, but if not, multi Ny the denominatot by it. 
| EXAMPLE Ss. 

1. What is the quotient of , by 4? 

Yi = 23 =4=14 df. 

2. What is the quotient of 5 by r? 

oi =s x = =Y = . 
3. What is the quotient of 55 by ?? — 4 +. 
4. What is the quotient of r by 4? — Ax, rx. 
5. What is the quotient of 7 by 3? — A 15. 
6, What is the quotient of + by 4? — Anſ. r. 


| 7. What is the quotient of r by f? — A. 5. 
| . 8. What is the quotient of 3 by? — Au. 22. 


9. What is the quotient of & by 3? — Ai ur. 
10. What is the quotient of } by Y? — An. Pr 
11. What is the quotient of 5 by r? — An 75. 
12. What is the quotient of 74 by 95? — Arſe . 
| - 13. What is the quotient of + of by 5 of 7543? 


— 


RULE-or-THREE in VULGaR 
FRACTIONS. 


, 
i 
i =— 


1 RULE. 
| Aving made the neceſſary preparations for multipli- 
H a multiply continually together the 2d agd 
34 terms and the reciprocal of the 1ſt, for the ufer: 
4 8 , . X* 


" RULE-OF-THREE in VULCAR CTIONS. 


EXAMPLE $ 


I. If} of a yard of velvet colt 2 what will Zr of a - 

1 a | 
J. yd. J. 

e —  — = 6..8d. Au. 


x6XFfXI3 


2. What will 3 J oz. of ſilver coſt at 6s. 4d. an ounce? ' 


Anſ. 11. 18. 44d. 
3. If r of a hip do wert® 2736 26. 68 WED Bs 
he wee? — n, 227k. 125. s | 


4- What will 132. ann 


5. What nnn. dank - ſtock, at 1085 * 
per cent? —— — 1336. 15. od, 


6. What- is the intereſt of 273 15. for a year, at 


31 per cent ? — — Anſ. 81. 174. 113d. | 
FJ. If 5 of a ſhip be worth 73/. 15. zd. what part of 

her may I buy for 25ol. 10s? — Anf. + of ber. - 
g. What muſt be paid te. at the rave GC 


per b. troy? —. — A 2. Gogh," | 


9. How much indid-ſiock may he beugle ti 3041. 
24. 3d. at 1723 — 1760. 8s, 2d. 32329. a 
10. What does the commiſſion of 5 30. 25: gd. a- 


mount to at 27. Gd. per cent? — Anſi 138. 3 dl. 


11. How much flemiſh money 


uſt be given for 27 31. 
Gs. 8d. 2 therate of 34 * 


6d. flemiſh per pound 


An. 471. 10s. . | 


I 2. FC 4 


10000!. purchaſe? —— An. 8978l. 135. Gd. 


13. rr 


lat. flemiſh, at the rate of 345. 64 flemiſh for each 
rouge Rerling ? —  , 4. 2. 6. Sd. 


$29 -* NG RULE T 


54  'Drerwar Fractions. 
. op- FIVE in VULGAR 
FRACTIONS. 


RV l. E. 1 


Tow: the continual product of the three laſt and 
comrade terms, for the anſwer 


EXAMPLES. 


1. If zl. 10s. be the wages of 15 men for 6 days, 
wies wiitho the wane of 35 mas for 184 days? 


— J 415 x * X IX x7 X 
= l. 6l. 25. 2d. 239. An. 


2 = n 

2. What is the intereſt of 3 Sal. for 18 months, at 5 
per cent. per annum? —— — 261. 5s. 
3. H 1 pay 16s. 4d. for the carriage of, 54 c. uf. 20 
miles, what muſt be paid for the carriage of 174 c. wt. 
7+ miles? | : Anſ. 1. 83d. 
( 4. If a footman travel 273 miles in 65 days of 12 hours 
} Jong, in how many days of 94 hours each may he travel 


132 miles ? — Anf. 2777 days. 


— 33 ll . —" 


„„ » Ca 


DECIMAL FRACTIONS. 


Decimal'is 2 fraction whoſe denominator is 1 with 
ſome number of ciphers annexed; as , Or ov - 
Decimals are wrote down without their denominators, 
the numerators being ſo diſtinguiſhed as to evince what 
the denominators are ; which is done by ſeparating, by a 
point, ſo many of the right-hand figures from the reft as 
there are ciphers in the denominator ; the figures on the 
left-hand of the point being integers, and thofe on the 
2 decimals: So I is wrote 13, and named 1 and 3 

tenths ; 15.799 is wrote I 5-769, and named 15 and 769 
thouſandth-garts ; and FS is wrote *25, as 
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hundredths or hundredth-parts - But if there be not a ſuf- 
ficient number of figures in the numerator, cyphers are 
prefixed to ſupply the defect: 80 455 is wrote · ol, that 
is 1 hundredth; and 424 thus oO 15, that is 15 #n- 
ſandths, 

Note 1. The ift, 24, 34, 4th, &c. plares of decimals, counriny from the 


leſr-hand towards the right, are denomi aned the places of primes, feconds, 
thirds, and fourths, &c. reſpectively. 


2. Cyphers on the right of decimals do not affed their value. 


ADDITION and SUBTRACTION 
: of DEciMALs. 


WIr the propoſed numbers under each other, ac- 
cording to the value of their places, as in whole 
numbers; in which order the decimal points will ſtand 
directly below each other: then add or ſubtract as in 
whole numbers, putting a decimal point in the fam or 
difference ſtrait below the other points. 


EXAMPLES in Addition. 
1. What is the ſum of 276, 39'213, 72014'g, 417, 
and 5032 ? 
2. What ĩs the ſum of 75 30, 16-201, 3'0142, 957-13, 
6-728 19, and 030 14? 
3. What is the ſum of 312 09, 35711, 4195˙6, 71 
498, 9739'215, 179 and 0027 ? 
4. What is the ſum of 014, 9816, 32, 15914 
72913, and 0947 | 
5. What is the ſum of 27 148, 918-73, 14016, 
295 304, 713826, and 291-7 ? 
EXAMPLES in JSubtrattion. 
1. What is the difference between *9177 and 21382 
2. What is the difference of 1.9195 and 2-77? 
3. What is the difference of 214-8 1 and 4'90242 ? 
4- What is the difference of 9 1-717 and 407? 
5. What is the difference ef 273 4 and 916 


MUL- 


| below each other; and carrying to ſuch right hand fi- 
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MULTIPLICATION of DECIMALS. 


2 the factors and multiply exactly as in 

P point in the product 
ſo as to make juſt as many decimals in it as there are in 
both factors; and if there be not ſo many figures in the 
product as there ought to be decimals, prefix cyphers to 
ſupply the defect. 


EXAMPLES. | 
What is the product of +417 and 520 · 3 
What is the product of 91:78 and +381 ? 
What is the product of 217 and +053 ? 
What is the product of 51:6 and 21 ? 
What is the product of 314 and C29 
What is the product of -05 1 and oc 9g 
CONTRACTIONS. 
(1.) When decimals are to be multiplied by 1 with an 
number of cyphers ; it is done by only removing the decimal 
point ſo many places farther to the right hand as there 
are cyphers in the multiplier, and ſubjoining cyphers if 
need be. 


Raw yy 


EXAMPLES. 

1. The product of 51:3 and 1000 is 31300. 

2. The product of 2:7 14 and 100 is 

3. The product of 9163 and 1000 is 

4- The product of 2131 and 10000 is 

(2.) When the produft will contain many more decimals 
than are neceſſary for the preſent purjcſe, the work may be 
contrafted thus : 

Write the units figure of the multiplier ſtreight under 
ſuch decimal place of the multiplicand as you intend the 
laſt of your product ſhall be, writing the other figures of 
the multiplier in an inverted order ; then in multiplying 
reject all the figures in the multiplicand which are on the 
right of the figure you are multiplying by ; writing the 
products down fo, that their right hand figures fall ſtreight 


gures 
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gures from the product of the two preceding fi 
the multiplicand thus: viz. 1 from 5 to 15, 2 from — 
to 25, 3 25 to 35, &c. and the ſum of the lines will 
be the product to the number of decimals required, and 
will be ſeldom wrong in the laſt figure. 
EXAMPLES, 


29*14986 by 92:41035, fo as to retain 
cody four op a & of decimals in the product. 


— 


Cont racted. Common way. 
2714986 27 14986 
53014˙29 | 92 * 41035 
24434874 13 | 574959 3 | #74939 
$42997 . 1 [44958 
108599 - 986 
2715 10859944 
8 542997 |2 
14 24434374 | 
2508 $-9280 | "ISS 9280 650510. 


2. : Multiply 4Bo- 14936 by 2 72416, retaining our 
decimals in the product. 

3. Multiply 2490 3048 by 573286, retaining five 
decimals in the product. 


4. Multiply 325701428 by 7218393, retaining 
three decimals i in the product. 


"4 F 0” 7 ” 


DIVISION of DECIMALS.. 


Ivide as in integers; and to know how many deci- 
mals muſt be in the quotient, obſerve the ollow- 
ing rules. 


RULE: I. 

Fhe firſt figure of the quotient muſt poſſeſs the ſame 
place, of decimals or integers, as doth that figure of the 
dividend under which the units place of the firſt OT 8 
product ſtands. 

RULE. 2. 
The decieial places of the diviſor and quotient toge- 


ther 
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ther muſt be equal in number to thoſe in the dividend. — 
Whence © . | 

1. If the number of decimal places in the diviſor and di- 
wiend be equal, the quotient will be integral. | 

Note, If, in this, or the following caſes, there be 8 remainder after all the 
dividend f6gares are uicd, the quotient may be continued to what number of de- 
el you pleaſe by ſudjoĩ wing a cipher continua ly to the laſt remainder. 

EXAMPLES. 
14) 720193 ( 375) 3˙15 ( 
713) 18 ( 285) 109 ( 

2. If the number of decimals in the dividend exceed that 
of theſe in the drvifer, point off in the quotient ſo many 
as their difference is; and if there be not ſo. many places 
in the quotient, prefix ſo many ciphers as will make up 
the number. 


* 


EXAMPLES. 
84) 315 ( 2 17) 380-2196 ( 
519) -3049 ( *216) *20913 ( 

3» When the number of decimals in the dividend is leſt 
than that in the diviſer, annex ciphers to thoſe itr the. di- 
vidend till they be equal; then will the quotient be in- 
tegral, as in caſe 1. 

EXAMPLES. 
*216) 71 42 ( 4913) 7586 ( 
*00401) 2168 ( 8:73) 140896 ( 
CONTRACTIONS _» | 

(1.) If the diviſor be an integer with any number of ci- 
phers at the end, cut them off, and remove the decimal 
point in the dividend ſo many places farther to the left as 
there were ciphers cut off, prefixing ciphers if need be; 
than proceed as before. 

EXAMPLE $. 
2170) 45's ( 32000) -41020 ( 
21000) 953 ( 79000) 61 ( 

(2.) Whence, if the diviſor be i with ciphers, the quo- 
tient will be the ſame figures with the dividend, having 
the decimal point ſo many places farther to the left as 
there are ciphers. in the diviſor. A 

| X-- 
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| EXAMPLES. ' 

217˙3 — 100 = 2173 419 by 10 = 
5*16 by 1000 = A1 by 1000 = 
(3.) ng myers feces in the droifor is great, 


s 
the diviſion at large will be very troubleſome, but may 
be contracted thus. 


Having by the fic general rule found what place of 
decimals or integers the firſt figure of the quotient will 
poſſeſs ; conſider how many figures of the quotient will 
ſerve the preſent purpoſe, then take the ſame number of 
'the left-hand figures of the diviſor, -and fo many of the 
dividend figures as will contain them (leſs than to times); 
by theſe find the firſt figure of the quotient, and for each 
following figure divide the laſt remainder by the diviſor 
wanting one figure to the right more than before, but 
obſerving what muſt be carried to the firſt product for 
ſuch omitted figures as in the ſecond contraction of mu 
tiplication; and continue the aperation till the diviſor be 
exhauſted. 

Note, When there e not ſo many figures in the diviſor as are required to be 
in the quotient, begin the diviſion with i the figures u,, and comtimu it till 
the number of figures in the diviſor and of thoſe remaining to be found in the 
quouent be equal, atter which aſe the contraction. 


EXAMPLES. a 
I. Divide 2508'92806;051 by 9241035 fo as to 
have four decimals in the quotient, in which caſe the quo» 
tent will contain ſix 


tigures. 
92*4103,5) 2508 928, 06505 1 (274498. 
660521 


” 


13849 
4608 
pra 
90 

5 


- 
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2. Divide 41092351 by 230-409 ſo that the quo- 
tient may contain four decimals. 

3. Divide 37 10438 by 5713'96 that the quotient 
may contain five decimals. E 

4. Divide 91308 by 2137 2 that the quotient may 
contain three decimals. 11 
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REDUCTION f DECIMALS. 
91. O reduce a ar fraction ta an equi de- 
6 a — ph * 
RULE. 

Divide the numerator by the denominator as in diviſion 
of decimals, and the quotient will be the decimal required. 

EXAMPLES. | 
Reduce 2, 5, 2, +, £, 4, & and ; to decimals. - 


Re- 


— 


Since to throw any vulgar fraction. whoſe denominator is a pr:me number 
greater than wh it is common to divide by in one line, into a decimal conſiling, 


ol a great number of figures, has engaged the attention of many eminent perſons. 


b thall bene put down the method which Mr Colfon has given in pag. 163 ot Sir 
IGac Newton's flax ions; which method performs the work much ſooner than any 
other that I know of. | 

The-methud wil be beſt explained by d ee, thas*- ** Suppoſe (for In 
ance) 1 wquid find. the reciprocal af the preme une 29, orthe-valne of the 
traction in decimal numbers. I divide 1*a000) 6 by 299, in the common. 
way, ſo far as to find two or three of the firft ſigures, of till tbe reqgainder becomes 
a ſingle fgare, and then l aflume tho ſupplement to compleat the quotient. Thus 
I ſhall have 22 9˙ 03448. for the compieat quotient, which cquation if 
I maltip'y by the numerator 8, it willi give 2758472, or rather 2 
27586 % | ſubſtitute this inflead or the fraction in we firſt equat on, 
and 1 ſhail have % O 0344827586 Again, I multiply this equation 
by 6, and it wi give g 0' 20689655 1725» ns then by fabfticurion 
4 =0'034482758620689655 17-75. Again, 1 multiply chis equi- 
tion by v. and it becomes 2 == 0 2413793103448275862075, * 
then by ſubſtitution {3 = 0344827586 20689655 172413793103 
448275862075, where every operation will at leaſt double the number of 
figures found by the preceding operation, And this will be an eſy expedient fot 
converting diviſion into multiplication in all caſes. Fur this reciprocal of the d. 
viſor being thus found, it may be multiplied into the dividend to produce the 
gagtiea.” | 
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Reduce & to a decimal. 
Reduce r to a decimal. 
Reduce r to a decimal. 
Il. To reduce integers or decimals to equivalent de- 
cimals of ſuperior denominations. 
| CASE I. 
If a ſimple number or decimal be propoſed, reduce it to the 
name required by dividing as in reduction of integers. 
EXAMPLES, 
i. Reduce 1 dur. to the decimal of a 5. 
Anſ. 004166 &c. 5. 
2. Reduce gd. to the decimal of a pound. | 
3 au. v5. 
3. Reduce 7 drams to the decimal of a 1b. avoir. 


inf. 02 5. 
4. Reduce 26 d. to the decimal oF; 2 3 
Anſ. *00108 33 &c. J. 
5. Reduce 2'15 b. to the decimal of a cur. 
An. ro19196 cut. 
6. Reduce 24 yards to the decimal of a mile. 
Aa. *01 3636 &c. mls. 
7. Reduce +056 poles to the decimal of an acre. 
| Anſ. *00035 acr. 
8. Reduce 12 pints of wine to the decimal of a Hd. 
| Anſ. +002 38 T. 
9.. Reduce 14 minutes to the decimal of a day. 
Anſ. *009722 &c. da. 
10. Reduce +21 pints to the decimal of a peck. 
HET ate | An}. *O013125 pee. 
CASE 2. 


A compound number may be reduced to a ſuperior name 


by reducing each of its parts, and taking the ſum of the 
decimals; the beſt way to do which is thus: 


Write the given numbers under each other, proceeding 
orderly from the leaſt to the greateſt name, for dividends; 
draw a perpendicular line on the left of theſe, and on the 

lelt of it write oppoſite each dividend ſuch a number, for 
5 G a di- 
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a diviſor, as will reduce it to the next ſuperior name; chen 
begin with the upper diviſion, and affix the quotient of 
each to the next dividend, as a decimal part of it, before 
it be divided, and the laſt ſum will be the anſwer. 
EXAMPLES. 


1. Reduce 3). 125. 63d. to the denomination of 
4] 3 
12] 675 . 
20 | 125625 
1 31628125 Au,. 
2. Reduce 190. 17s. 33d. to J. 
Anſ. 19+863 54166 &c. J. 
3. Reduce 1 55. 6d. to the decimal of J. — Jv. 775. 
4. Reduce 7d to the decimal of a ſhill. — 4». +6255. 
5. Reduce 5 cz. 12 dwts. I6gr. to lbs. 
Auf. 45044 Kc. l. 
6. Reduce 3 cut. 2 g . 14 b. to cut. Anſ. 3625 cut. 
7. Reduce 175d. 1f?. ö in. to the decimal of a mile. 
Anſ. oog 31818 &c. vil. 
8. Reduce 2 gr. zab. to the decimal of a yard. 


A 6875 yd. 
9. Reduce 13 acr. 179, 14 fel. to acres. 


Ai. 13*3375 acr 
Io. Reduce 13 gal. * of wine to the decimal of a 
Fh. Anſ. 208 33 &c. Ahd. 
11. Reduce 3 bb. vl to the decimal of a quarter. 
Anf. 40025 qr. 
12. Reduce 3 mon. 1 we. 5 da. to months. 
Anſ. 3428 57 Nn. 
III. To reduce a decimal of a ſuperior denominatian ts its 
value in the inferior ones. 
RULE. 
— Multiply the given decimal by ſuch a number as will 
reduce it to the next inferior name, and point off in the 
product ſo many places of decimals as are in the given 
aumber; then reduce cheſe in the ſame manner to the 
act 
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next name, and continue the reduction to the loweſt 
name required, or till the decimals pointed off be all ci- 
phers : then the numbers on the left of the points will 
expreſs the value of the decimal. 


EXAMPLES. 
r. What is the value of 7751? — Anfſ. 155. 64. 
2. What is the value of 625 /ſhil? — Anſ. 74d. 
3- What is the value of 8635 J. — An. 175. 3:24d. 
4. What is the value of 0125 b. troy ?—A4/. 3 dwtz. 
5. What is the value of :4694 b. troy ? 


Anſ. 5 oz. 12 dut. 1574497. 
6. What ü the value of * 625 cut? Inf. 2qr. 1466. 


7. What is the value of -00994 Z.mil. 


Anf. 17 yd. 1ft. 5:98848 inc. 
. What is the value of 6875 yd? — . 2 fr. 3 nl. 


9. What is the value of +3375 acr ? 


Anſ. 1 rd. 14 poles. 
to. What is the value of · 2083 Hh. of wine? 425 


Anſ. 131229 al. 
11. What is the value of 406253 qr. of corn? a 


Anſ. 3buſh. I peck. 
12. What is the value of 428 5 mon? a * 


Anſ. 1 we. 4 ds. 23.999. 


— 


** 


RULEOFP- THREE in DECIMALS. 
R vulgar fractions to decimals, and compound 


numbers either to decimals of the higher names or 
to integers of the lower, as alſo the firſt and third to the 
ſame name: then ſtate the queſtion and proceed as in in- 
regers. 

Note, Any of the convenient examples of the rules of three or five in inte- 
gers or va'gar fr..ftions may be taken as proper examples of the ſame rules in de- 
cimals ; for it vou be filling the book to il} purpoſe to give different ex:mples 


here.—— The following example, VERS SCARS 2 WEI 
here to theiv the method. 


G 2 If 


— — — — - — — — = — — ——— —— — — —— — 


PRACTICE. 
If } of a yard of vel vet coſt 2]. what will & yd. coſt ? 
yd. J. yd. 


4="375 7 — 4 — 3125 
4 
7294 _ *375 12500 333333 &c. 
1125 We... 
15 = 3125 1250s, 6:66666 &c. 
1125 12 
125 d. 7:99999 &c. 


Note, The remainder, in the diviſicn, being always the ſame, the quotient 
Kgure maſt be fo likewiſe; ſo that if the quotient were infinitely continued it 
would be equal to 4 }, as in vuigar frudtions. 


— v 


-RULE-or-FIVE A DECIMALS. 


E Yay. ſame preparations muſt be made here as in 
1 che rule - of · three before the ſtating. 


* 
— 


2» ACT 1 CE 


B* n_y practice are meant certain expeditious 
methods of caſting up accounts : and they con- 
ſiſt of the moſt general contractions of the rule-ot-three 
when the firſt term is 1. 


Note 1. One number is faid to be an al quot part of another, when the former 
divides the latter without a remainder. 

2. When the quantity, whoſe price is to be found, is not very large, and of 
one cenmination, it is commonly beſt to work ir by compound multiplication + 
but if very large, or of ſeveral denominations, uſe the following rules of practice. 


A 


PRACTICE. 
4 TABLE & the aliquot parts of money. 


R. 


ST, d. J. . J. 4. 
10 — is + 6 i er 
3 5 — IT 
Dom ny 1 
1— —+ 31— os 
3 4 — 32898 
2 6 — x 21 — ys 
g.— — 2 — 11 8 
18 — r Iz — 8 — 
1 4 — rr Iz — r 
* — 1 | 
30. — I — — IT 
Ss ooh 4 — PET ID: 
1 — 
RU LE I. 


If the given price of 1 or the integer be an aliguet part 
ef a penny, ſhilling,” or pound, take the ſame part of the 
given quantity w price is ta be found (by dividing it 
by the number of times which the given price of 1 is con- 
tained in a penny, ſhilling, or pound) far the anfwer in 
pence, ſhillings, or pounds reſpeCtively. 


EXAMPLES... 


Queſtions. Anſwers. 
s. d. & 6: &- 
2103 at 10 — — 105110 — 
715 at 6 8 — 238 6 8 

1496 HY — — 374. —— 

420 at 4 — — 84 .— — 
„ — 138 10. —- 
S740. 2 ( — 34 77 6 
1 9314 — 


Q 
(FE) 


3330 


| 
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Diveſtrons. Anſwers. 
4. d. . 

624 at 11k — — 41 12 — 
159 at 1 J — — 9 18 9 
472At 1 — — — 23 12 — 
521 Ut — TO — — 21 14 2 
376 at — & — — 12 10 8 
e — 12 6 
1270 at — 6 — — 31 15 — 
835 at — 5 — — $9 42 28 
sog at — 4 —— — 10 3 — 
581 at — 34 — — 9 1 6; 
TlGat — 3 — — 8 19 — 
I iy — — 20 6 10z 
807 at — 2 — — 6 14 6 
230; at — 11?“ —— 14 8 13 
— 7... x 1 
6 1 — — 913 2 
— — — 6— oþ 
741 at — — — — I 10 10% 
5804 at — —4 — 6 — 11 

Ru L A l. 


A the given price be nt aliquot part of a penny, billing. 
er pound ; divide it into ſeveral aliquot parts, then work 
for eich by rule 1, and their ſum will be the anſwer. 

Or, It may often be divided fo, that the leſs will be a- 
liquot parts of the greater; then take the ſame parts of 


the prices found for the greater. 
EXAMPLES, 
Dueſtions. Anfwers 


796 — at 2x — — 7 9 3 


PrRAETICE, 


Queſti 


* d. 


by 


1953-at — 24 
3406 at — 3+. 
596 at — 3+ - 


802 at — 4+ 
1234 at — 4x 


370 at — 43 


951 at — 5 


- 603 at — 52 


239 at — 52 
T980 at — 6x 
271 at — 6x 
714 at — 64 
591 at — 7 
275 at — 74 
596 at — 74 


1490 at — 82 


621 at — 84 
468 1 at — 84 
753 at — 9 
421 at — 9x 
210 at — 94 
765 at — 93 
461 at — 10 
273 at — Io 
536 at — 103 
91o at — 11 
5391 at — 115 
372 at — 111 
420 at — 114 
4163 4 n 5 


renn 


eee! 


I 
4 
6 
4 
4 

19 
3 
4 
4 
6 
I 


e 
> — Oo + 00 Us 


$9.29 £0 


ewes 


O'S) 


14 


Preftions. 
4. 

364 at 2 
531 at 3 
467 at 4 
205 at 5 
1734 at 6 
769 at 7 
134 at 8 
410 at 9 
416 at 10 
305 at 11 
1209 at 12 
714 at 13 
197 at 14 
251 at I5 
G12 at 16 
247 at 17 
816 at 18 


970 at ig 


2x 


8. 


PRACTICE. 


weden 


wh 
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together. 


Dueftions. 


S-:- 


1150 at 2 7 


d. 


213 at 5 — — 
708 at 17 — — 


6 


623 at 3 9 — 


1 


EXAMPLES. 


— 
— — 
— — 


» 19 
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I there be feum ii in the price, multiply the given quan- . 
tity by the number of them; and if there be alſo ſome odd 
money, find its produce by the former rules, and add them 


PRACTICE. 


Dueftions. 

1 4 & - 
407 at 1 1} 5 — — 680 — 7 
4613 at 155 7 — — Foo IF 11 
941 at 7 — 4 — — 6602 13 8 
318 at 4 610 — — 1380 13 * 
532 at 2117 6 — — 1476 6 — 

RULE IV. 


When there is ſome odd weight or meaſure in the quanti- 
ty after having multiplied the price by the number of 
integers (if there be any) divide the odd quantity into ali- 
quot parts of the integer, or of each other ; and take the 
ſame parts of the price of the integer, or of the price of 
each other, and add them all together, 


A TABLE of the aliquot parts of a ct. 


bb. cut. 5. cut. 
56 is 4 4 is r 
—— S Ir — Fr 
18 = 2. 422 2 
9 Iz — 77 we eaſily found. 
22 I — 
2 
arne 
Queſtiont Anfwers. 
1 3 
17 cut. 3 r. — at 1 7 — per cut. 23 19 3 
I cut I gr. 8 b. at 1 17 — - - - - 2 8 10 


2ews. 397, — at 314 Z - - = * 
297. 2. — at—19 7x - 
3 cut. 2241, —at — 13 54 
2qr. 18316, —at— 15 2x - 


Jq9r- 124 1b, — at 2 16 10 = - - - 
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Queſtions. 


| 1 | 
7 cut. 2gr. 15316. at 3 — 7 par cut. 23 2 

3 fon, 5 c. 2 r. — at 7 9 3 per tin. 24 8 

17 . ez. 14 dwts, at 3 6 9 per lb. 58 6 55 
15 b. 202. 5 dut. at 4 7 - - 66 1 
7. 15 dwt. 12 gr. at — 6 3 per a2. 2 8 

5 oz. 6dwts. 1 gr. at — F 10 - 1 

3yds. 1 r. — at — 17 6 per yd. 2 16 102 
4xd. 20%, 3nb. at 1 2 4 86 

Igr. 211. — at I 12 6--- - — 12 2x 
ZA4C. Ic. ta pls. at L 16 — peracre. 58 4 12 


If the price be any even number of ſhillings ; multiply 
the quantity by half their number, doubling the firſt fi- 
gure of the product for ſhillings, the reſt are pounds. 


EXAMPLE S. 


Dreftions. Anſwers. 
4. 2 * 

173 at 2 — — 17 6 
259 t 4 — — 51 16 
703 at 6 — — 210 18 
5013 at 8 — — 200; 4 
872 at lo — — 436 — 
460 at 12 — — 276 — 
627 at 14 —— — 14133 18 
598 at 16 — — 473 8 
214 at 18 — 192 12 

RU LE VI. 


Wen the price is any odd number of ſbilliags: work 
for the greateſt even number contained in it by the laſt 
rule, 
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rule, and for the other ſhilling take th of the given quan- 
tity as in rule 1. Or, multiply by the number of ſhillings, 
aud divide the product by 20 to reduce it to pounds. 


ExAMTrTL RES. 


Queſtions. Anſwers. 
Ho . *. 

72 8 3 — — 109 16 

147 4 7 — * 3 -.Y 

371 at 9 — — 166 19 

586 at 11 — — 322 6 

240 at 13 — — 156 — 

652 at 15 — — 49 — 

„„ —— ĩͤ v 

1046 at 19 — — 993 14 

RU LE VII. 


If there be a fraction in the given quantity ; after having 
worked for the integral part by any of the former rules, 
find the produce of the fraction by multiplying the price 
by the numerator and dividing the product by the deno- 
minator, then add them together for the anſwer. 


EXAMPLES. 


Dueſtions. Anfwers., 

4 > E <> 
731 at — 2 6 — — 34 3 114 
„ 36 mm ew WY. 3-28 
3304 at — 14 — — — 371 10 6 
1783 at — 17 — — — 151 12 47 
2317 at — 7 HF — 4 87 
o62} t-2. 32. 6: ——- ——. 2239 4 © 
dS a 3-5. 4 = 7 64 


2 
/ 
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Faint and TRET. 


TARE ad TR E T. 


ROSS weight of any commodity, i is its own weight 
together with that of its package, whether caſk, 
cheſt, or whatever elle. 

Tare is the weight of the package, or an allowance 
made inſtead of it. —What remains after the tare is 
taken from the groſs, may be called fare: ſuttle, if there 
be more deductions. 

Tret is an allowance of 4 lb. upon every 104/16. of tare- . 
ſuttle on account of duſt or other waſte. What remains 
after tret is deducted, may be called tret-/uttle, if there be 
any follow ing deduction. 

Cleff is an allowance of 2 B. for every 3 cut. and ſome 
ſay for every 100 0b. of tret - ſuttle, to make the weight 
hald good when fold by retail. 

When all the . the — 
is called neat or net weight. 

Note 1. When the tare is at ſo much per cwt. it will be beſt to divide ir 
into aliquot parts af it, like as in the rule of practice. 

2. The tret being 4 to 104, or 1 to 26, will be found by taking the 26th 
Part ot the tate ſuttle. 

3. Incalculating oil and ſpirits, 7 1þ, near are allowed to the gallon. 


EXAMPLES. 


I. Groſs I7 cut. 3 gr. 1416. tare 12 B. per cut. tret 


4 to Io4, and cloff 2 to 100 or 1 to 50. How much 
neat? 


cut. gr. 5. 
8 14 grals. 
8$—=z| 1 1 3 
4=z |— 2 152 


3 3132 tare. 

3 233 tare-ſuttle, 
— 3.33% wet. 

I 

I 


1042 tret- ſuttle. 
65 cloff. 
41 neat, 


a. What 


2. What is the neat produce of 30 barrels of ancho- 
— — each 360b. groſs, allowing 8b; per cont. 
ff S 
3 Gros ta cut. 1416. tare 1 cut. 297. 18. how 
much neat ? — — Af. locut. 1g. 245. 
4. Suppoſe 3 cut. 1 gr. 516. tare were allowed on 
71 cwt. 3 qr. of tobacco; what would be the neat weight? 
Auſ. 68 cut. 1 gr. 23 1b. 
5. In five cheſts of ſugar, weighing 1 12 cur. 1 gr. 
_ groſs; how much neat, allowing 121/46. tare ? 


An. 111 cut. 1916, 
6. In 26 baps of hops, TINGS. 3 qr. grols, 
tare 10 lb. per bag; how much near? 


An 71 cwt. 1 gr. 20 b. 
* What is the neat weight of 20 barrels of , each 
z cut. 147. 5 bb. grols, tare 14 (6. per Barrel? 


Ant 63cw?. 1 gr. 1616. 
. In 15 hdr. of tobacco, each 2cwt. 1 fr. 120. 


rok tare 1 gr. 4 6b. per hhb4, how much neat ? 
Anſ. zu ct. 855. 
9. What is the neat weight of 3 barrels of indigo, 
— 2 gr. grols, IIS 2 
Anſ. 9 cut. 2 gr. 13 5. 


10. What is the next weight of 4 Mal: of lager, weigh- | 


ing as under, 
c. . Þ. 
| * 2 14 
ww . , I fu of the whole 1 c. 397. 5 l. 
1 1 2 Anſ. 12 cwt, 45. 
rt. Five caſks of raiſins, wt. viz. i 
cut. gr. 5. 2 
Ne 1. 3 2 12 tare 18 
2. 23-3 GG —— 160 
3. 4 1 17 — 23 F how much neat? 
E | 
5. I 3 20 — 14 © Ah. 16cut. 3gr. 24 B. 


Tani and Tzzr. 73 


74 


OD — 


Tart and TRET. 


12. What is the neat weight of the three following 
lots of wormſeed? viz. 


cut. gr. 16. 
Ne 1. 3 2 8 — care 125. each. 
. 
1 Anſ. 9 cwt. 2 gr. 13 bb. 
13. In 15 cut. 3 r. 14 B. groſs; tare 136. per cut. 
and tret 4 bb. per 104 bb. bow much neat ? 

Anſ. 13 cut. I gr. 271. 
14. Suppoſe 174 bb. per cut. tare, and 4b. per 104 1b. 
tret, were allowed on 7 caſks of prunes, each 3c uf. I gr. 
5 B. groſs; what would be the neat weight? 
Anſ. 18 cut. 2qr. 2416. 
15. What is the neat weight of 3 H. of ſugar, weigh- 
ing as follows: the firſt, 4 cut. 5 &. groſs, tare 73 b. 
the ſecond, 3 cut. 2 gr. groſs, tare 5616, and the third, 
2 cut. 3qr. I7 1b. grols, tare 47 lb. allowing alſo 416. 
104 (6. tret? Anſ cut. 2 gr. 46. 
16. In 4 caſks of currants, each 7 cut. f gr. 12 6. 
groſs ; tare 2gr. 10 b. per caſk, tret 4 0. fer 104 tb. 

and cloff 2 bb, per 100 C. how much neat ? 
© Boks Anſ. 25 cut. 2qr. 15 bb. 
17. In 23 cut. 3gr. 71. groſs; how much neat, al- 
lowing 1 gr. 30. per cut. tare, 416. per 104 lb. tret, 
and 2 5. per 300 lb. cloff? — Anſ. 16cwt. 1 gr. 224 bb. 
18. In 17 cut. 17 6. groſs weight of galls; how much 
neat, allowing 18 lb. per cut. tare, 4b. ger 104 bb. tret, 
and 2 bb. per 7 cut. cloff? — Anſ. 13 cut. 3 gr. 1516. 
19. In three caſks of oil, weighing as follows: No r. 
3 cut. 17 . N' 2. 2cwt J3gr. 5 B. No 3. 4 cut- 
Igr. 17 b. how many gallons, allowing 18 b. per cut. 
tare, and 7516. neat to a gallon? — Anſ. 1294+ gab 
20 In 7 caſks of oil, each weighing 3 cut. 1 gr. 
grols ; how many neat gallons, allowing 20 5. per cut. 
tare, and 7505, per gallou ? Anſ. 297 ex gal. 
BILLS. 
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BILLS or PARCELS aid 
BOOK-DEBTS, &c. 
R. James Efford, 
Bought of /V/ilham e 
Newcaſtle, 24 of March, 1763, 5. 
15 yds. of fine broad cloth at 13 Gperyd. 
24 — ſuperfine ditto — 18 9 —— 


27 yard-wide ditto — 8 4 —— 
x6 drogget — — 6 3 —— 
12 ſerge — — 2 10 — 
* — ſhalloog — — 18 — 
£- 83 4 10 
Mr. V. ho/as Norton, Bought of Henry Hojier. 


London, 24th of March, 1763. . 
9 pair of worſted ſtockings at 4 6 per pair, 


6 —— Ik ditto —— — 15 9 —— 
OY —— thread — — 5 4 — 
23 cotton— — 4 10 
24 — n — — 2 4 — 
18 women's ſilk gloves — 4 2 
19 yds. of flann!l!— — 1 71 er yd. 
4 23 15 4x 


Mr. Matthew Milton, 


Bought of Leonard Linendraper, and Co. 
Durham, ꝗth of April, 1763. 
40 ells of dowlas at 


34 1 
31 holland —— — 
29 yd; of iriſh cloth — — 
174 muſlin — —— — 
134 cambric — 
27 printed linen — — 


H 2 
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The benowrable the lady Strawberry, 
To Milet Mercer, Dr 

York, 1763. 3 a 
April 12th, 9 yds of ſilx — at 12 9 fer yd. 
— 27th, 13 — flowered ditto 1 6— 
June 18th, 114 —— luftring — 6 10 
— — 14 — brocade — 11 3 —— 
July 22d, 12x34 —— fattn —— 10 8 — 
—  3oth, 117 velvet — 18 — —— 


— — 


£+ 44 15 10 
Samuel Simpſon, Eſq; To George Grocer, Dr. 
Londen, 2763. s. d. 


July 18th, 15 b. of currants — at 4 per |b. 
— — 7 — malaga rains Fx 
— — 193 — Tailins of the ſun 6 —— 
Aug. roth, 17 —— rice ». 2 
© nn TI; „ = 1 5 — 
Sept. 14th, 3 ſugar loaves, wt. 3246. 84 
—— 21ſt, 13 cc. of cloves —— 9 per ox. 


1313 =» 
Triſtram Shandy, Eſq; Bought of William Winecooper. 
6th of May, 1763. „ 
Palm-ſack — 12 
Port, ret — 17 
Claret— 9 — 
Liſbon, white — 34 —— — 4 10 
Rheniſh — 2243 ——— | 
Sherry — 273 
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Mrs. March. To Mary Millener, Dr: 
1763, Briffol. 4. d. | 

May 3d, Silver ribbon, 21 yds. at 2 2 peryd. 

— — Fine lace — II yd. — 10 6 —— 

— 7th, Sarcenet hoods, 8 — — 4 3 —— 

June Toth, India Fans, 17 — — 3 10 —— 


—— 12th, Kid gloves, 9 pair — 2 2p.pair. 
July 6th, Lambs ditto, 5 doz. — 1 2 —— 


— 7th, Bobbin — 12 pcs. — — 65. pce. 
£-1 18 _— 
Mr. Roger Retail, Bought of Thomas Teatst and Co. 


— 


F 1 — — 


9 ſugar. loaves, wt. 1375. — 74— 


Capt. James Dixon, 
* of Chriſtopher Corncbhandlir. 


15th of July, 1763. 1 * 4 
Wheat, 7 gr. 3buſb. at 1 8 - per gr. 


75 BrL1s of ParcreLs wnd Boork-DrpTs, te. 


Mr. Comrade Compornd, Bought of Daniel Druggif. 
London, 17th ef Aug. 1763. 
4. 


d. 
Cochineal, - — 2144. at 29 6 per tb. 
Opium, — 61 — 6 4 —— 
Scammony, — 533 — 8 10 
Contrayerva, — 144 — 17 — — 
— 93 — — 10 — 


4. 80 1 o 


Sir 7effery Sling lone, Bought of Samuel Silverfmith. 

Sept. Sch, 1763. os. dut. gr. 4. d. . 
A punch-bowl, ur. 23 4 — at $5 10 per ex. 
A tankard, — 10 3 CG-— 6 2 =. 
A tea-pot and lamp, 30 5 12 — 7 43 —— 
6 plates — 7 1 5 —6 1 — 
18 ſpoons, — 41 — 10 — 6 3 — 


£-56 1 4 


Mr. George Davis, 
Bought of Champion Cheeſemonger. 
Sept. 6, 1763- cut. gr. bb. I. s. d. 

13 cheſhire cheeſes, ur. 5 3 12 at 1 12 6 per cut. 
25 gloceſter ditto, — 3 18 — 18 —— 

47 ſtilton d,, — 12 5—2 «8 —— 

17 bb. of cream ditto, at 73d. per hk, —— — 

9 flitches of -bacon wt. 5 3/t. 3 B. at 45..8d. por ft. 

151 firkins of butter, at 1. 85. each. —— —— 


4.52 9s 


Mr. 
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Mr Timothy Trad-well, 


Bought of Simon Screw, 5 caſks of ſugar. 
Londen, Sept. 16, 1763. 


cut. q. bb. gr. lb. 
K 1 tare 3 14 each. 
26. 83.2 
. — 
1 
29. 8 1 86 
Gr. e 
Tr. 
n 8d. per cut. . 84 12 1 | 
Sir Gilbert Goſling, | 
Bought of David Jenkins, 5 buts of oil. 
OF. 12, 1763. 
cut. F. 15. 
* 1. 9 3 7 
h | 
3. 11 2 6G > tare 18 5. per cut. 
e | | 
„ 34. 3 OE 
" HI © 
Tr. | 
„ at 241, 0. per tun. . 72 2 52 


—— A— EY —_ 4 
— mn — 


Nabe. 74 ib. make a gahon, and 2 35 gallons are a tun. | 
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SIMPLE INTEREST. 
1 is the premium allowed for the loan of 


The ſam lent is called the principal. 


The ſum of the principal and intereſt is called the 
amount. 


Intereſt is allowed at ſo much per cent.. per annum, 
which premium per cent. per annum, or intereſt of 100 J. 
for a year, is called the rate of intereſt. 


Intereſt is of two forts, ſimple and compound. 

Simple intereſt is that which is allowed for the princi- 
pal lent only. 

Note, The rules for ſimp'e intereſt ſerve alſo to calculate factorage, brokage, 
infarance, flocks, ot any thing elſe rated at ſo much per cent. 
RU L ES. 

T. 75 nd the intereft for a year, multiply the principal 

by the rate, and divide the product by 100. 


Note, When the rate is one, or can be divided into ſeveral eonveniem aliquo 
parts of 100, take the ſame part or. parts of the principal fur the intereſt of a 
year. 

EXAMPLES. 


1. What is the intereſt of 450 / for a year at 5 per 
cent. per annum — — Anſ. 221. 10s. 

2. What is the intereſt of 230 J. 105. at 4 fer cent. per 
annum ? — — Anf. gl. 45. 4d. 379. 

3. What is the intereſt: of 715A 125, Gd. at- 45 fer 
cent. per- annum ? — — Auf. 321. 45. 03d, 

II. To the intereſt for ſeveral years, multiply. the 
intereſt of one year by the number of them. 


Note, When there are ſeveral years, or ſeveral years with ſome parts of 2 
year, it is commonly beſt to multip!y them by the rate, and divide the product in” 
@ aliqugt parrs of 100, taking the ſame party oi the principal for the anſwer. 
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EXAMPLE $. 
1. What is the intereſt of 7 200. for 3 years, at 5 per 
tent. per annum? — — Anſ. 108 J. 
2. What is the intereſt of 3551. 155. for 4 years, at 
4 per cent, per annum? — Anf. 56/1. 18s. qd. 349. 
3. What is the intereſt of 32/. 55. 8d. for 7 years, at 
4x per cent per annum ? Anſ. gl. 12s. Id. 
III. If there be any parts of a year, as 4, 1, 4, &c. the 
iatereſt for them iĩs found by taking the fame parts af one 


year's intereſt, when it is not convenient to uſe the note 
in the laſt caſe. 


EXAMPLES. 
1. What is the intereſt of 170/. for 14 year, at 5 per 
cent. per annum? — — Anſ. 121. 15s. 


2. What is the intereſt of 205). 155. for 4 of a year, 
at 4 per cent. per amum ? An Al. 15 Id. 376. 


3. What is the intereſt of 319. 6d. for 5 years, at 
34 fer cant. per a ? —— Anſ. 081. 155. 9d. 24754» 
IV. I there be any number of month under 12, divide 


them into aliquot parts.of a yeur, and work for them as 
in the laſt caſe. 


EXAMPLES. 


1. What is the intereſt of 1057. for 4 months, at 5 


per cent. per annum ? — — Anfſ. i 5s. 
2. What is the intereſt of 210/. 176. for one year and 
9 months, at 4 per cent. per annum? 


Anſ. 161. 125. TI] 


3. What is the intereſt of 312/. 10s. 4d. for 3 years | 


and 8 months, at 35 per cent. per annum? 


Anſ. 371. 45. gd. 3574+ | 
V. For any number of weeks, if they be no part or 


parts of 52, eee 
divide by 52. 


And for any number of days, multiply the intereſt of a 


year by them and divide by 365. N 
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A TABLE ſbewing the number of days from any day of 
ather month. | 


one manth ta the ſame day of any ather 
\From _—_— Ma. (AP. | May oP $4 — 


— — — | 
| Jen. | 365 | 334 766 2 | 245 [214 84 | 13] 122 ga | 61] yy | 
—— — — — — — — — — — — — ——1 + 
Fed. | zi] 365 337 [306 270 245 215 | 184 153 | 123} ga | G2 
_— — — — — — — — — r 
Mar 59 28 mY wy 104 * 243 | 202 181 15 . 90 
| 4 


1821151412 


| Apr. | 99] 59 zi [165 þ 335 394 274 |243 212 


— 


| | 
304 | 273] 242 [212 [181] eg 


334 

151} :20 ga | 61 z1 | 365 335 | 364 273 [24% 
* 
E 


212 182 


— — 
165 | 334} 303 [293 E 


5.6 134 194273 [243 


| 
6. s, 35 | 104 [+7 


| Sept. | 243 [212 | 184 |153 92 

— —— — — — cy | —_— 

oa. | 2:93] 242 | 214 [133 153] 122] 92 
153 


621 30 16s | 334 | 304 


gz] 61] *. 335 


I” 


—— — — — — 


Nov * 293 | 245 1214 | 184 


* e n a 


* Dec. | 334) 393? 275 244 | 214 181 153 122) 9 | G1 2 365] 


Note. In leap year, if the end ot the month of tebruary be in the tive, one 
&y more mut ve au- ed un that accuunt. 


EXAMPLES. 
1. What is the intereſt of 300 J. for 14 weeks, at 5 fer 
cent. per annum? — — — 4. 94 
2. What is the intereſt of 212 J. for 2 years 17 weeks, 
at 4 per cent. per annum? — A, 19. 14s. 7d. 387. 
3. What is the iatereſt of 107. for 117 days, at 44 


per cent. per annum ? Anſ. 1. 125. JI. 
4. What is the amount of 120/. from jan. 7, to ſepꝰ. 

12, 1763, at 4 fer cent fer annum? 
Anſ. 123. 55. 2d. 24444. 
5. What 


« x 
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5. What is the intereſt of 21 3/. from feb. 12, to june 
5. 1764, it being leap year, at 34 per cent per annum? 
Anſ. 21. 6s. Gd. 3 r · 
N. B. The following neat and conciſe table and me- 
thod for working ſimple intereſt for any number of days, 
at any rate of intereſt, is taken from the gentleman's diary, 
I having only continued the table into decimal numbers. 


| Numb. | l. % . 7 | N u. | {+ 40 4. 9. | ou „. te 


10000273914 6 oggizcoo 4 4241 5 
| g00000|[2465 15 ©3'29 2000| 5 9 7 0'27]4 
$co000|2191 15 7 159 toolz 14 521445 
7060001917 16 % 0% 9 131242 
$00000[1643 16 219% (0002 310 11 
$00000|1369 17 30 %% oo 
40 0% 17 9 2 7% 600|1 1210 06 fe't 
zo ooo $21 14 4110 gooſt 7 430%. 7 
200000 547 18 10 3 0% 40 %% 111 „ sſeo's 
Icoooso| 273 19 fol 3000 16 5104 05 
90 2 611 60'33]] 200 10 1120 04 
| $0000] 219 3 62'y6} 1060/0 5 5 301003 fo os 07 
7000 1915 7 15 900 411 ©7102 oe; 
6coco} 164 7 1 022 1 4 424 1 looo 0'26 


8000013619 8285 
40000 109 It 91 48 


30000] $2 3 100 11 $0.0 8 $8 3*$20; 
20000] $54 I5 10274} 400 2 2121 
| 10000] 27 7 11 1'37 300 1 7 2'90, 0 o5loo O 0'13 
gooo| 1413 13 23] 20 0 1 1 © 60 0 
| $060} 2118 4110 100 © 6 2 1% 03 
7000] 19 3 62'96 3286 4 oo © © O, 
S8 16 8 50282 30 © 3 1'04 
| $000} 13 13 11 268 70 © 4 2'41 
Jo 10 19 20305 60 © 3-3 78 
RULE. 


Multiply the principal by the rate, both in pounds 3 
multiply the product by the number of days, and divide 
this laſt product by 100; then take from the table the 
ſeveral ſums which ſtand oppoſite the ſeveral parts of the 
quotient, and adding them together will give the intereſt 
required. 
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EXAMPLES. 


1. What is the intereſt of 225/. xos. for 23 days, at 
A per cent. per annum 
Then in _—_— 

prince. 225*5 s. d. . 
rate 4'5 againſt 200 is 8 10 11 2:03 

| 30 — 0 1 7 290 
1014˙75 3—0 0 1 3˙89 
days 23 0-3—0 © © 87/9 
009 —0 o © 0'24 
190)23339'25 r 


233'3925 the laſt place of decimals, 
2. What is the intereſt of 17. 55s. for 117 days, at 44 
per cent. per annum ? — Anſ. 55. 34 o 129. 
3. What is the intereſt of 1 T2. 125. 6d. from the 8th 
of may, to the 3d of november, at 4 per cent. per annum ? 
Anf. 21. 45. ad. 0:92 g. 
QUESTLONS 


Outer brokerage, factorage, inſurance, and Stocks. 

Brokerage is the allowance made to brokers for aſliſting 
others in buying or diſpeſing of their goods. 

Faftorage, proviſion, or commiſſion"is an allowance made 
to factors or agents beyond fea, for buying or ſelling of 
goods for their employers. 

Infurance is ſecurity: in confideration of a pre- 
mium paid down, to m_ to a certain yalue for which 
the premium is advanced, the loſs or damage on ſhips, 
houſes, goods, &c. by ſterms,. fire, &c. But in the cal- 
— the word infurance is commonly wrote for 


Stocks are the public funds of the nation ; the ſhares 
of which being transferable from one to another, 
occaſion the extenſive buſineſs, or kind of gaming, 
called ftock-jobbing. 


EXAMPLES. 


I. What is the brokage of 610 J. at 5s. or 4 per cent 
I. 10s. 6d. 
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a. What is the brokage of 37 2. 75. 4d at 4s. 6d. per 
ent? —— — — , 16s. gg 54 
3. What is the factorage of 920/. at 35 per cent ? 

Anf. 32. 45. 

4. What is the commiſſion of 508. 17s. 10d. at 14 

per cent? — Af. 7. ns. 8; 
5. What is the inſurance of gool. at 104 er _ 

Inſ. gl. 154. 

6. What is the inſurance of 7 121. 6s. for 8 months, 
at 7+ per cent. per annum —, Anf. 351. I2s. d 214. 

7. What is the purchaſe of 1200/. ſouth- ſea ſtock at 
103% per cent?" —— — M. 1243. 10s. 

8. What is the purchaſe of 91 2l. 145. bank ſtock, at 
1271 per cent? — -anſ. 11651 iys. 5d. 3 re. 

9. What is the purchaſe of 2380. india ſtock, at 1474 
fer cent! ? — Anſ 3504). 11s. 

10 What is the purchaſe of 816. 125. bank annui- 
ties, at 894 per cent* ——- Af. 7291. 165. 8d. 249. 


— 


COMPOUND INTEREST. 


OMPOUND intereſt is that which is allowed, not 
only for the ſum lent, but alſo for its intereſt as it 
becomes due at the end of each ſtated time of payment. 


RuLEs. 


I. Find the amount of the given principal for the time 
of the firſt payment, by ſimple intereſt ; then conſider this 
amount as the principal for the ſecond payment, whoſe a- 
mount calculate in the fame manner; and fo on through 
all the payments, ſtill accounting the laſt amouat as the 
principal of the next payment. Or, 

IT. Find the amount of one pound for the time of the 
firſt payment, and multiply it by itſelf fo often as are the 
number of payments wanting 1, that is, twice by itſelf if 
there be three payments, thrice if there be four, &c. 
then the laſt product multiplied by the priacipal gives the 
whole amount, ts 

I 


Net - 
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Note, It is not neceſſary that the payments ſh ul be year'y, for the rule 
will bold whether they be year'y, half yearly, quarterly, monthly, or any other 
aliq ot part of a yer; but there muſt be a con pleie intuger vumbet of the times 
of payments. not a certain number of times and part of another, for the rule ta es 
mo notre ot ſueh parts, nor will it bejuſt to calcu/:re for a complere time and take 
the ane part of the & ut 35 s the part of the ume, but in dis manner | a=Shep- 
herd talſely calculated fore of his-exanples. It-is phie to perform alt uch 
cal-uiations, be h parts of times ad whoie ones, without gt thms, though the 
ercube is, in ſome caſes, into erable: but by the logar.thms it is as eafy to per- 
Frm the caica ations w.th parts of times of paxmepts, as with whole ones. 


EXAMPLES. 

x. What will 5o/ amount to in 5 years, at 5 Per cent. 
fer annum, compound intereſt? — Anf. 63h. 165. 334. 
2 What will gol. ſuppoling the intereſt payable half- 
yearly, amount to in 5 years, or 10 half-years, at 5 per 
tent. per annum, compound intereſt ? — An. 641. id. 
3. What will 5o/. the intereſt payable quarterly, amount 

to in 5 years, at 5 ger cent. per annum, compound intereſt ? 
| .Anſ. 641. 25. 05d. 
4. What is. the compound intereſt of 370l. forborn 6 
years, at 4 per cent per annum * — Anf. g8l. 35. 44d. 
g. What is the compound intereſt of 4 10/. forborn 2+ 
"years, at 4+ per cent. per annum, ſuppoſing the intereſt 
:payable halt-yearly ? Anf 481. 4s. TI Ad. 
6. What is the amount of 217 forborn 21 years, at 
Her cent. fer annum, ſuppoſing the intereſt payable quar- 
terl “kp A 1 1 37. 44d. 


REBATE oro DISCOUNT, 


2 or diſcount, is the difference between a 
ſum of money due at a certain time to come, and 
its preſent worth. | . 

The preſent worth of any ſum or debt, due ſome time 
Hence, is ſuch a ſum, as if put to intereſt, would, in the 
time and at the rate for which the diſcount is to be made 
amount to the ſum or debt then due. n 


RuLE. 
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Rr TE or DrscountT: 


Run RE. 
As the amount of 1000. for the given rate and time, 
Is to 100. or the intereſt. of 100. for the given time 
So is the given ſum or debt, 
To the preſent worth or diſcount of the given ſum. 


Nate t. Thee measing of four thnzs wrote in the form ae, is dt they 
are the four tits of a+ ale- of three quei on. 


2. ** The method uſed among bankers, c. in d'fcounting, bills, is 40 find 
the inter ei of the ſum dr vn for, fr m theme the vill is difcon ited to the t me 
when it de omes die. (incladinyg the gay: of grace) wh: h intecelt they r.ckui as 
the dico, thereby manning te (rom tm nore than ronty ly” 

But when goods are boutht or fold, and diſcuwn is to be made for preſeat 


paeme t, any rats per cen. withoar regard e the arerett ot the Can 
as ca cu ated for a year is the 5c u t. 


EXAMPLES. 
7. What is the preſent worth of oo. due g months 
hence, diſcount at 5 per cent. per annum? 
Anſ. 6741. 13s. 11d. 23%. 
2. What is the diſcount of 312/ for 6 months, at 6 
ger cent per annum? — _Anſ. gl. rs. 84 3518+ 
3. What is the rebate of 125/. 105. payable 15 | 
months hence, at 4x fer cent. per annum? I 
Anf ql. 10s. 8d. 2419. 
4. What is 217. 4s. 6d. due 5 months hence, worth 
in preſent money, diſcount at 5+ per cet ? 
Anſ. 2121. 75s. 224 4. 
How much ready money for a note of 73, due 17 
months hence, difcoant at 5 per cent. per annum ? 
Anfſ. 68 3s. 5 yd. 
6. Sold gools to the amount of 8 3. 6s. to be paid 6 
months hence; what muſt I have in preſent money, diſ- 
count at 8 per cent. per aiinum ? — A 8ol. Is. 11 ud. 
7. Bought goods to the value of 351. 85. to be paid 
8 months hence ; what muſt I pay in oreſe ent money, diſ- 
count at 7 per cent. per annum? Anſ. 3 3l. 16s. 5 Ne. 
8. If a legacy of 600 J. is left me on the 3d of may, 
1763, to be paid on the chriſtmas-day following; what 
- malt 
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moſt I receive, when I allow 5 per cent. per annum diſ- 
count for preſent payment? Anſ. 58 1. 45. 2d. 13349. 
9- What is the preſent worth of 6o/ payable at two 
3 months, at 5 per cent. per anmum diſcount ? 
| Anſ. 581. 1753. IId. 254546 
10. What is the preſent worth of 120/. payable as 
follows, viz. Fol. at 3 months, gol. at 5 months, and 
the reſt at 8 months, diſcount at 6 per cent. per anmum ? 
Anſ. 1171. 55. 534. 


„ 


EQUATION or PAYMENTS. 


F. UATION of payments is the finding a time, when 
if a ſum of money be paid which is equal to the ſum 
of ſeveral others due at different times, no loſs will be 
ſuſtained by either party. 
The common rule is to | 

Multiply each payment by the time it is due at, then 
dividing the fum of the ucts by the ſum of the pay+ 
ments, the quotient is the equated time. ; 


EXAMPLE 8. 
1. There is a debt of 60. to be paid 32/l. at 2 months, 
and 


111 


* The only true rule is this: 

If y be the fit payment, and : the time till it be due; alſo  — 
any o bet pay ment, and T = its time; moreever if r be one year's 
* PT Þ+ þt 

„ and e=Tt + —— : 
pr pr 


2 2 
then 1 is the equated time for theſe two payments 
2 

then by the ſame rule an equated time may be found for this 
and a third payment, &c. 

This ule is the ingenious Mr. Malco/m's : Kzrſcy's rule, which 
Dilworth has given in pag. 143 of his Sheer afitant as the 
wue method of working equation of payments, is falle. 


inccreſt of 10. put a=T þ 14 
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and 301. at 4 months; but if it be reduced to one pay- 
ment, at what time malt it be made: — J,. at 3 months, 
2. A debt of 120, due as follows, viz. 50 l. at 2 
months, 4ol: at 5 months, and the reſt at 7 months: 
when muſt the whole be paid? —— % at 44 mo. 
3; A debt of 500 l. is to be diſcharged thus, viz. 100/. 
preſent; 3o0ol. at 4 months, and the reſt at 6 months: 
what is the equated time for the whole ? — nf. 34 mo. 
4. A debt is to be diſcharged'by/paying + at 3 months, 
+ at 5 months, and the reſt at 6 months: what is the c- 
quated. time for the Whole? — HAuſ. 47 mo. 
5. A debt is to be diſcharged thus, viz. 4 preſent, 
and 4 every 3 months after, till, the whole be ditcharge : 
what is the equated: time for the whole? — An. 45 mz. 


— ä * 
_ 


— — 


— — 


SINGLE FEELOW SHIP. 


INGLE Fellowſhip is a rule by which any number 
may be divided into any aſſigned number of parts, 
which ſhall be proportional to ſo many other propoſed 
numbers, each to each. 
By this rule are adjuſted the gain or loſs or charges of 
merchants in company, the effects of bankruprs, legacies 
in Cafe of a deficiency of aſſets, &c. 


RULE 


Make the ſum of the numbers, to which the required 
parts muſt be proportional, the firſt term; the number 
to be parted or divided, the ſecond ; and each of the given 
numbers, to which the required ones muſt be proporti- 
onal, the ſeveral third terms of ſo many ruic-ol-thrce 
queſtions ; the fourth terms of which will be the reſpec- 


tive parts required. 


Nate 1. The fir and third conradtions of there of- three are the beñ for 
working queflions in this rule ; becauſe the two firit terms of a the ſtaing being 
the ſume, there will be had a conſtant mo tiplier or divifur for the third 

7 


rerms. 
2, Wren 


— 
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2. When td or more of the terms, to which the require4 ones muſt be pro- 
portional, are eq ia; ſo many operations w.ll be ſaved as there are qualities.“ 
EXAMPLE Ss. 


1. Divide the number 120 into 3 ſuch parts as ſhall 
be to each other as 1, 2, and 3- — An. 20, 40, and 60. 
f 2. Two merchants, A and B trade together ; A-puts 
into the ſtock 601 and B puts in 4ol. and gain by trading 
' 24/. what are their ſhares of it? 
| Anſ. A's ſbare is 14]. 8s. and B's gl. 125. 

3. Two merchants, Cand D, made a ſtock of 1 201. 
whereof C contributed 7 51. by trading they loſt 30/. what 
muſt each ſuſtain of it?—Ar/. C 180. 15. andD 111. 55. 
| 4. Three merchants, whoſe ſtock is 700. whereof E 
contributed 123. F 2581. and & the reſt, gain by trading 
125. tos. what muſt each have of it ? 

Anſ. E muſt have 221. 15. od. 259, 

F 64 3 8 oF 
S 

5. Three merchants, H, 7, and &, freighted a ſhip with 
340 tuns of wine, whereof # loaded 1 10 tuns, 7 97, and 
K the reſt ; in a ſtorm the ſeamen were obliged to throw 
overboard 85 tuns: how much muſt each ſuſtain of the 
loſs? — A.. H 27x, I 243, and K 331 tuns. 

6. A 


— 


— 


* A queſtion in this rule may be propoſed and C.lved in a general manner 
tha« : 
To diy de the number i into p parts, which hall be as the numbers 4, þ, c Ce. 


: 2 
42 1 e Tec. 
Solution. | : 7 a 
a 111 ＋ Cc. 1 ( 44 b+ © Tc. 


CN \ 


aFrFcFor 
Sc. c. 
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6. A piece of ground, conſiſting of 37 ac. 2 r9. 14 fs. 
L e L, M, and NN, in 
proportion to their eſtates: now if L's eſtate be worth 
ool. a year, M's 320l. and N's 751. what quantity of 
muſt each one have? 

| Anſ. L muſt have 20 ac. 3 ro. 397335. 

M 13 1 30 - 

N — 3 23223. 
7. A perſon is indebted to O 571. 1 5. to P 108. 35. 8d. 


to S 221. 10d. and to R 73]. but at his deceaſe, his effects 
are found to be worth no more than 170. 145. how m 
it be divided among his creditors ? | 


Anſ. O muſt have 371. 15s. Sd. 257865 9, 
P —— 7 15 2 2 
Q. — 14 8 4 o3% 

47 14 11 2 

8. A (hip worth gool. being entirely loſt, of which 3 
dg and the reſt to ; what loſs will 
each ſuſtain, ſuppoſing 5401. of her were inſured ? 
An. S will ſe 45. T gol. and V. 2231. 

9. Four perſons, V, X, T, and Z, ſpent among them 

267: and gp that ia pay 2 fie, 34, 77nd 27. 
t is, their ſhares are to be in proportion as +4, +, 2 

and + ; what are their ſhares ? 

Anſ. W muft pay 9s. 84. 3539. 
FFF 
Y — 42 10 142, 
2 —— 3 10 3%. 


8 


* 


DOUBLE FELLOWSHIP. 


WHEN the ſhares of partners are continued in com- 
pany unequal times, they occaſion the name fellow- 
Hip with time, or double fellowſhip : which is performed 
by the following 


RULE, 
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RU TL E.“ 

Multiply each ſhare by the time of its continnance; 
then divide the gain or lots in proportion to the products, 
as in ſingle fellowſhip, by ſaying, As the ſum of the pro- 
ducts is to the whole gain or los, ſo is each product, to 
each part of it. 


EXAMPLES. 


I. A had in company gol. for 4 months, and. B 6o/. 
for 5 months: at the end of. which they find 24/. gain- 
ed: how muſt it be divided between them? 

An. A muſt have gl. 12s and B 141 8s. 

2. A ſhip's company take a prize of 100. which they 
agree to divide among them according to their pay and 
the time they have been on board: now the officers 
and midfhipmen have been on board 6 months, and the 
ſailors 3 months; the officers. have 404. a month, the 
midſhipmen 30s. and the ſailors 225. x month; moreover 
there are 4 afficers, 12 midſhipmen, and 110 failors : what 
will each man's ſhare be? 
Anfe each officer muſt have 2.3l. 25. 5d. o g. 

— midſbip. —— 17 6 9 3% 
— foaman —— 6 7 2 Ore. 

3. 4, B, and C, have a paſture in common, for which 
they pay 3ol. per annum; into whick A put 7 cows for 
3 months, B 9g cows for 5 months, and C4 cows for 12 
months : what muſt each pay of the rent? 

Anſ. A muſt pay 51. 10s. 6d. 14,9. 
B 11 16 10 on. 
e — 12 12 7 25 

4. X. 


— * „ 
* _ _ * n. At 


* * 


* Mr. Ward has given an analy: cal inveſligation of this rule, and Mr, Malculm 
bas given the reafon of it in a manner evident enough ; but 1 think the moſt ge- 
neral and eleg am manner of proof is thus: 

Whew the times are equal, the ſh res of the gain or loſs are evidently as che 
ſtocks, as in fingle fellowſhip; and when the ſtocks ate equal, the ſhares are as 
the times ʒ o herefote when neither arc equal, the ſhures muſh be as ther products. 
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4. X, Y, and Z made a joint ſtock, for 12 months: X 
at firſt put in 201. and 4 months after 20l. more; I put 
in at firſt 3o/. at the end of 3 months he put in 20/. 
more, and 2 months after he put in 400. more; Z put 
in at firſt 60 and 5 moaths after he put in 101. more, 1 
month after which he took out 30%. during the 12 months 
they gained 501. how mach of it muſt each have? 

Anſ. X muſt have 10. 18s. 6d. 3445+ 
Y — 22 8 1 0. 
2 — 16 13 4 — 


— 


© BW & WW o* 


8 is the exchanging of commodities; 
and as neither party is ſuppoſed to ſuſtain any loſs, 
when the conmodities exchanged are not of equal value, 
the defect is ſupplied with money, &c. 

| CASE I. 

When the quantity of one commodity is given, with 
its value, or that of its integer ; as alſo the value of the 
integer, or rate of ſelling ſome other commodity to be given 
for it, to find the quantity of this; or having the quan- 
tity of the latter given to find the rate of ſelling it. 

If the amount of the given quantity be nnknown, cal- 
culate it in the ſhorteſt manner you can, from the given 
value of its integer; then find how much of the other 

uantity this amount will purchaſe, at the given rate of 
ing it; or if the quantity be given, from thence find 
the rate of ſelling it. | 
CASE II. 


If the quantities of both commodities, with the rate af 
felling them be given; to find what quantity of ſome o- 
ther commodity or money muſt be given in caſe of an in- 
equality of the amounts of the firſt commodities. 

Calculate the amount of each of the two given com- 
modities ; then their difference is the money, or amount 
of the third commodity to be advanced: whoſe quantity, 
from thence and its rate, is eaſily tound. 


C48 


94 BAN TUN 


CASE II. 

When, in bartering, one commodity is rated above the 
ready- money price; to find the quantity and bartering 
price of the other commodity. 

Say, As the ready-money priee'of the one, is to its bar- 
tering price, ſo is that of the other to its barter price; 
then the quantity of the latter commodity may. be tound 
either from the ready money or bartering prices. 

Note Theſe ate the maſt genera} cafes in barter, and ſuch qurſt-ons as »re not 
contained in them, are eaſuy ſulved from a linhe conſideration of their nature. 
EXAMPLES. - 


1 How much tobacco at L/. 16s. fer cut. muſt be 
given for 3 pipes of wine at 28/. 10s. per pipe? . 
| Anf. 47 c- 2 7. ; 
2. How much cloth at 14s. 6d. fer yard, muſt be 
given for 3 cut. 3 gr. of ſugar at 34. 4s. fer cut? 
Anſ. 16 yds. 2 r. 
3. What weight of hops at 1. 125. per cut. maſt be 
given for 14 cwt. 1 gr. 18 b. of cheeſe at 11 Gs. per cut? 
Anſ. 11 c. 2qr. 237. 
4. If 24 yards of cloth be given for 5 cwt. 1 gr. of to- 
bacro, at 11. 285. per cut. what is the cloth rated at per 
yard ? — — Anſ. 86. 334. 
5. A and B would barter: 4 hath 40 yards of cloth 
at 7s. 4d. per yard, B has 285 lb: of tea, at 11s. 6d: per 
Whether muſt pay ballance, and how much? 
Anſ. A muſt pay 11. 1145. 54. 
6. C and D would barter: Chas 53 quarters, 5 buſh. 
of corn, at 1/. 10s. per quarter which D would 
give 13 cf. 16 b. of ſugar, at 40 x25. per cut. and the 
ballance in raiſins, at 64d per lb. how: many lb of raiſins 
7. E and F barter: E gives to F go gallons of brandy, 
at 7s. 8.4. per gallon; for which F gives to E 10 guineas 
in money; and 500; of cotton; what is it valued at 
lb. — — — An. 11d 2-e7 4+ 
8. & and H bartered': G had 13cwt. 5b. of ſugar, 
worth 1/1, 155.. per cut. but bartered it with 2 at 
21. 47. 
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21. 4s. per cut. for wine worth 45. 8d. per gallon : what 
as the barter .price of the wine, and how much of it was 
given for the ſugar ? 
Anſ. 55. tod. per gal and 97333 gal. equal the ſugar. 
9. X and L barter: & has woollen cloth worth-85. per 
yard, which he barters at gs. 3d. with L, for linen clath 
at 3s. per yard, which is worth only 25. 7d. per yard : 
whether has the advantage in barter, and how much linen 
does L give & ſor 70 yards of woollen ?=An/. 21 55 yds. 
of linen: and L has the advantage, his proportional barter 
Price being only 25. IId. 349. 


LU S aw CATN 
VESTIONS in this rule are ſuch whoſe ſolutions 
determine the % or gain upon commodities; of 
which queſtions there are great variety; but may be eaſily 
ſolved a little conſideration and the following pro- 
portion, viz. That the gains or Iaſes are in proportion as 
their quantities, and the contrary. 

EXAMPLES, 

1. — 5 c. 3yr. 1416. of cheeſe, at 17. 125. per 
cut. and ſold it again for 2/. 8d. per cut. what was the 
gain upon the whole ? — Anſ. 21, 10s. 11d. 

2. If 5c. 3qr. 14 B. be bought for 91. 85. and fold 
for 111. 18s. 11d. what is the rate of gain per cut? 

| Anſ. 8s. 8d. 

3. If 8c. 186. be bought for 45/. at what rate per ib. 
ſhall I fel] it to gain 191. upon the whole ? 

Anſ. 1s. 2d. 135 59. 

4. If 8 c. 184. coſt 45/1. at what rate per hb. muſt it 
be old, that the loſs upon the whole may be 10/? 

Anſ. ged. 

5. Bonght hops at 4/. 16s. per cut. at what rate per 
cwt, muſt I {ell them to gain 15/. per cent? 

Anſ. Sl. 10s. 4d. 379. 

6. Bought hops at 4/. 16s. per cut. at what rate per 
cut. mult I ſell them, to loſe 1 5/1. per cent ? 

"I Anſe 41. 1s. 75d. 

7. 


Th 
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7. If, when I ſell cloth at 75. per yard, I gain 10d. 
fer cent. what will be the gain per cent, when it is fold 
for 85. 6d. per yard? — An, 33. 11s. 5536 

8. If, when I ſell cloth at 75. a yard, I gain 100. fer 
cent. what is the gain or loſs fer cent. when it is fold at 

65. a yard? —— —— An 51. 145. 33d. . 

9. If, when I ſell ſugar at 8s. 6d a ſtone, 1 loſe 51. 
fer cent. what do I gain or loſe per cent. when I fell it 
for 9s. a ſtone? —— —— An. 11s. gd. gain. 

10. Bought for 17s. 8d. and fold for 18s. 4d. what 
was the gain per cent? —— AN 31 155. Fd. 2359+ 

11. Bought 12 yards of cloth for 5/. gs. and fold them 
Again at gs. Gd. a yard: what was the gain or loſs fer 
| . ——— Anſ. 4l. 11s. dE > 23.6. ans. 

12. At 12D per ſhilling profit, how much per cent ? 

Anf. 121. 10s. 

13. At 3s. 6d. to the pound profit, how much per 
cent ? — — Anſ. 171. tos. 

14. Having fold 12 yards of cloth for 51. 146. and 
thereby gained 8/. per cent. what was the prime coſt of 
a yard? — — , 8. gd. 289. 

E X- 


— 


* Queſtions of this ſort are ſeldom rightly anderflood, or ſolved: thus, the 
queſtion beginning at the th line of page 33 of the 4th edition of Webſter's 
arithmetic is wrong, the true anſwer being 35 | and not 10 l. And in the fame 
manner has Stonchouſe falſely ſolved the 2d example in page 39 of the 3d edition 
of his arichmetic, the anſwer to which queſtion ſhould be 231. 12 8. 6d. and not 
81. 128. 6d. Alſo in s manner ſimilar to theſe has Dilworth falſely calculsted his 
th example in loſ and gain, making the anſwer 2 |. 16 8. 3d. inflead of 3 l. 
1% 9434. though this queſtion-has Lowe copied into his hook of arithmetic with 
the falſe anſwer ; as he has done ſeveral others from different authors, whereof 
one is from n alcolm, who brought out his anſwer wrong, not by a faiſe method 
of ſolution, bur by ſome wrong figures ſlipping from his pen ir. the proceſs, or in 
| the propofition. Hill hes alſo run into the fame miſtake — The error conſifts in 

| making the gain or lok of 100 l. the 24 term of the queſtion inflead of its 3 
mount. 
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EXCH AN GE. 


Y exchange is meant the g or exchanging of 


the of one place for that of another; and, like 
the bartering of wares, it commonly conſiſts in finding what 

uantity of the money of one place will be equal to a given 
Sm of another, according to a given courſe of 

By cor ſs of exchange is meant the variable ſam of the 
toney of one place which is propoſed to be given for a con- 
ſtant piece or ſum of that of another, to ſerve for the preſent, 
as à rate or proportion by which to exchange ether ſums, 
and is ſometimes above and ſometimes below the par. 

By the pay of exchange is meant an intrinfic equality 
between two pieces or ſums of money, one of which is the 
conſtant piece or ſum to which the cout is compared. 

The money in the banks of foreign is finer or 
purer than that which is current in ; and the diffe- 
rence between any ſum as valued in the one and its value 
in the other, is called ags. 

Note, it is by comparing the bank woney with. om that the par is aſcertained. 
Alſo the exchange is a| mays fuppa@9 to he made in bank money; av if there be 
» neceſſry for raking curreney in caſt of a defe& of the bank to anſwer the bills, 
the moze of it muſt be received, and that in proportion io the agio. 


1. With IxzL AND, AMERICA, andthe WesT-INDIES. 


Accounts are kept is Ireland, America, and the Weſt> 
Indies in pounds, ſhillings, and pence, as in England ; 
and exchange per cent. ſterling ; the par being 1081. 65. 84, 
iriſh per lool. — or 11. 1s. gd. per pound: alſo 

E ſterling is accounted worth 7/. of the cerrency of the 
Ieltindies, becauſe of the great plenty of foreign coins 
there; but on the contigent of America there is very lit» 
tle coin of any ſort circulating, 

ESAMPLES- 
1. London remits ta Dublin 3751. 1 55. what muſt be 
received there, exchange at 110 per cent ? 
| Anſ. 4131. 6s. 6d. 

2. Dublin remits to London 4131. 6s. 64, what muſt 
be received. there, exchange at Lio per cent? 


5 375“ 154. 
3. Lon- 
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3. London remits to Jamaica for 212. 125 6d. ſter- 
lng: what muſt be received for it, exchange at 135 fer 
cent ? — — Anſ. 2871. ond. 

4. Wade remits to London for 2871. 104d. currency: 
what muſt be received for it, exchange at 135 per cent ? 

Anſ. 2121. 125. 6d. 

II. With HoLLAN D, FLANDERS, and GERMANY, 

In theſe places accounts are kept, ſometimes in pounds, 
ſhillings, and pence, as in England ; and fometimes in 
guilders, ſtivers, and pennings; the money of Holland 
and Flanders is diſtinguiſhed by the name flemi/h, and 
they exchange by the J. ſterling, the par being 33s. 4d. 
flemiſh per pound ſterling. 


Note, | 8 pen; ines 1 grote or penny. 
rn | 12 rotes or pence—1 killing, 
20 flivers—1 guild er or florian. 20 Skilling—1 pound. 

And in Germany, s phennings— grote dem. 

12 phennings— 1 ſhilling ubs. 6 labiſh ill. — 1 Kl. fem. 
16 lubiſa hilings— 1 mark. „ marks labs—1 pound flem. 


EXAMPLE Ss. 
1. To how much flemiſh will 75ool. ſterling amount, 
exchange at 34s. flem. per . ſteer? — An,. 1190l, 
2. To how much ſterling will 1 1901. flemiſh amount, 
exchange at 347. per |. ſter ? — Anſ. 700l, 
3. How much flemith muſt be given for 31410. 55. 
ſic ling, exchange at 33s. 8d. flem. per I. ſter ? 
Anſ. 5281. 199. gd. 
4- How much ſterling muſt be given for 5281. 199. 
9d. flem. exchange at 33s. 8d. per l. ſter ? 
Anſ. 314, 55. 
5. How many guilders wy Them for 173. 145. 2d. 
ter, exchange at 355. 34d. flem. fer I. ſter ? 
An, 1839 gu. 2/t. 115 pen. 
6. How much ſterling muſt I have for 2714 gui. 1 5/. 
exchange at 355. Gd. flem. per I fter ? 
Anſ. 2 541. 18s. id. 1954 
7. What quantity of flemiſh currency muſt I have for 
2901 115. rod. ſter. exchange 335. 10d. flem- per | iter. 
and agio at 4x fer cent? — Hnf. 5131. 145. 1d. 1 - 
8. How 
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8. How much ſterling muſt I receive for 80 5“. 155. 
flem. currency, the agio being 4 per cent. and exchange 
34s. 6d. flem. per |. ſter ? — nf. 4491. 25s. 8d. 24354. 

9. To how much ſter. will 7310 marks, 8 /b. ꝙ ph. a- 
mount, — at 36s. 4d. flem. per /. ſter? 

Anſ. 5361. 11s. 3599. 

to. How many marks muſt be received for 5 36/. ftcr. 
exchange at 36s. 44. flem. fer l. ſter ?— nf. 7303 marks. 
III. Vith Francs. 


At France accounts are kept in livres, ſols, and deniers; 
exchange being made by the french crown, whole par w 
45. 6d. ſterling. 


Note, 12 deniere——a (ol or fon. 
20 ſols— 2 livre. 
J livres—a crown or ec; 


EXAMPLES. 


r. How many livres, &c. will 275/, 125. 8. amount 
to, exchange at zod. per ecu ?—Anſ. 396yhk 2/. 451. 
2. To how much ſterling will goo crowns amoun?, 
exchange at 524. per ecu ? — — es.. 
3. How many french crowns may I have for 871 115. 
6d. ſter. exchange at 564d. per crown? — Af. 372. 
4. To how much ſter. will 372 french crowns amount, 
exchange at 5 Gd. each? Anſ. 871. 11s. 6d. 
IV. With Spain, c. 

In Spain they keep their accounts in piaſtres, rials, and 
marvadies ; reckoning 372 marvadies to a rial, and 8 rials 
to a piaſtre, by which they exchange, and whoſe par. is 
45+ 6d. ſterling. 

Note, In Genoa and L-ghorn they keep their Acconnts in (ivres, ſo's, and de- 
niers, as in France, but exchange by the pi:ſtre as in pain, which in Genoa is ac- 
counted 5 livres, an at Leghora 6. At Veni-e, tuo, accourits are by ſome kept 
in the ſame manner, and by others in ducats and grofs, reckoning 24 groſs tua 
ducar, upon whien they exchange, and who'e par isaccouued 4 8. 4 d. lerling. 

EXAMPLES. 

1. How many piaſtres, cc. ſhall I receive in Spain for 

5 . ſtr. exchange 50d. ſter. fer piaſtre ? 


Anſ. 2448 piaſtrer. 
K 2 2. Spain 


— 
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4 2. Spain draws upon London for 2448 pi ex- 
change at 5od. per piaſtrez how much ſterling will the 
| Adraught amount to? —?: —— AFHxnf 510k. 
| 3- How many livres, &c- muſt be given at Genoa for 
' 173. 155. ſter. exchange at 524. ter. per piaſtre ? 
An 405; liv. 15 fol. 4 dens. 
4. Genoa draws upon London for 3000 livres: how 
much ſter. will ſatisfy this draught, exchange at 504. 
per piaſtre ? Anſ. 126!. 55. 
5. How many livres, &c. muſt be received at Leghorn 
for 7051. 16s. 4d. fter. exchange at 5 134. ſter. per piaſ+ 
tre? — — Anſ. 19735 -. 9 fol. 1 den. 
6. Leghorn draws upon London for 12000 liv. 14%. 
exchange at 50d. ſter. er piaſtre : how much muſt be 
paid at London for this draught ? 
Anſ. 416l. 1735. gd. 349. 
7. How many ducats at Venice wil a draught of 427/. 
ſter. amount to, exchange at 498d. ter. per ducat ? 

Anf. 2031 duc. 104 gra. 
| 8. Venice draws upon London for 2091 duc. 10 gro. 
exchange at 40d. ſter. per ducat: to how much fler. 

does it amount ? An 426 195. 11d. 139+ 
V. With PoRTUGAL.. 


In Portugal accounts are kept in milreas and reas, rec- 
koning 1000 reas to a milrea, as its name imports ; and 
they exchange by the milrea, whole f ar is about 6s. 83d. 
or 6s. 9d. ſterling. 

EXAMPELEES. 

1. To how many milreas will 71 51, amount, exchange 
at 55. 8d. er milrea? — AN 2523 mil. 529y57reas- 

2. To how many J &c will a draught of 2523 mil. 
529 re. amount, exchange at 5s. 8d. fer milren ? 

| | Anſ. 7141. 19s. 11d. 3415 · 

3. How many milreas muſt be given for 213. 75. 10d. 
exchange at 55s. 944. per milrea? 

Anf 7 36 mity. Bp yy reas. 

4. To how much ſterling will 736 milreas amount, 

exchange at 55. 94d per milrea? — Anſ. 213ʃ. = 
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LLIGATION is che method of mixing together 
ſeveral ſimples of different qualities, ſo that the com- 
poſition, may be of a middle quality: and is commonly 
diſtinguiſhed into two principal caſes, denominated alli- 
gation medial and allegation alternate. 
CASE I. ALLIGATION MEDIAL. 
Alligation medial is the method of finding the rate of 
the compound, from having. the rates and quantities of 
the ſeveral ſimples given. | 


Note, That by the rates are meant the numbers which derermine, or define the 


propoti ions of the qualities of the fimples and compound ; ſuch as the given prices 


of their inregers, or numbers expreſling their degrees of finenefs, or any other 
nambers proportional to them. An4J if any one of the ſimples be of little or nu 
value with reſpe& to the reſt, its rate is ſuppoſed to be 0; as water mixed with 
wine, or alloy with gold and ſdvcr. | 
RULE. | 
Multiply each quantity by its rate; then divide the 
ſum of the products, by the ſum of the quantities, or the 
whole compoſition; and the quotient will be the rate of 
_ EXAMPLES. | 
1. A compoſition being made of 5 b. of tea, at 75s. per 
bb. 9 lb. at 8s. 6d. per Ib. and 145 b. at 55. 10d. per Ib. 
what is a lb, of it worth? — Anf 67. nod. 2349, 
2. What is a gallon of a compoſition of wine worth, 
which is made by mixing 4 gallons at 4s. 10d. per gal- 
lon, with 7 gallons at 55. 3d. and 94 gallons at 5s. 8d. 
per gallon ? — . 5s. 44; 154 9. 
3. Having mixed together 17 gallons of ale, at gd. per 
gallon, 14 at 74d. 5 at 94d. and 21 at 44d. how much 
per gallon is the mixture worth ? Anſ. yd. 
4. A mixture being made of 12 buſhels of oats, at 
15. 4d. per buſh. 9 buſhels of peas, at 15. 7d. and 4 buſh. 
2 pecks of beans, at 1s. zd. per buſh. what will it be 
worth per buſhel ? — — I. 4d. 2449. 
| K 3 5. A 
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5. A compoſition being made by mixing 8 gallons of 


wine, worth 5s. gd. per gall. with 7 gall. worth 55. 11d. 
and 2 gall of water: what is a gallon of it worth? | 


« $5. hd. 254 
6. Having meked together 7 oc. of go 


of 22 s 
fine, rage. of 21 caracts fine, and 170z. of 19 carafts 
fine: I would know the finenefs of the tion ? 
Anſ. 2054 caract fine. 

7. Of what fineneſs is that compoſition, which is made 
by mixing 3 B. of ſilver of ꝙ cz. fine, with 5 B. 8 oz. of 
10-2. fine, and 1 B. 10902. of alloy ?— nf. 853 oz. fine. 
CASE II. ALLIGATION ALTERNATE. 

Alligation alternate is the method of finding what 
quantity of each of the ſimples whoſe rates are given, 
will e a mixture of a given rate; ſo that it is the 
reverſe of alligation medial, and may therefore be proved 
by it. 


RU LE. 

1. Write the rates of the ſimples in a column under 

2. Connect or Hink with a continued line, the rate of 
each ſimple which is leſs than that of the compound, with 
one or any number of thaſe which are greater than the 
compound, and each greater rate with one or any num- 
ber of the lefs. 

3. Write the difference between the mixture rate and 
that of each of the ſimples oppoſite the rates with which 
theſe are linked. - | 

4. Then if only one difference fland againft any rate, 
it will be the quantity belonging to that rate; but if there 
be ſeveral, their ſum will be the quantity. 

Note, Tr a pars from the rule that many of the quettivns of this cafe will ad- 
mit of various anſwers each ; but from an-algebric proceſs it appears that they 
will all have infinite vertet es of anfivers, n»y, if the exprefion may be Howed. 
that they will admit of infinite varieties ot mfinite varieties of arfwers. After one 


or mere anſw ers are ound by «herule, 2s many awreimay be found as.you picaſe 
by-increading cor decreaſing the quantities in any proportion. or ou inere ing 
er decreaſing any one or more fingle pairs of yoke fellows in any proportion, nd 
leaving the other rates as they are: but as that anſwer is commorily defined which 
gives 
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tires che rue: in the laſt inceger numbers, and chaſe the neareſt to cc er. 

1 have to each of the foluwing queſtions put dun uch e 2s | found by lin- 

ing the rates tagetber the mel poſlivie, and then, where no limit ation was pro» 

poſed, dividing the reſulting que niit ies by their greateſt common meaſure. 
EXAMPLES. + 

1. How much wige at 6s. per gallon, and at 4s. per 
gallon, muſt be mixed together, that the compoſition may 
me 54. 8 I ert. or 1 gal. or any 
one antity of , 

> "ow wank 82 at Gd. and at 114. per 
pound, muſt be mixed together, that the compoſition may 
be worth d. per pound. — Af 1h. or 1 ſtane, or 1 cut. 
or any other equal quantity of each fort. 

3. How much corn at 25. Gd. at 3s. 8d. at 4s. and 
at 4s. 8d. per baſhdl, muſt be mixed , that the 

may be worth 37. 104. per buſhel ?— h. 2 at 
25. Gd. 2 at 3s. Bd. 3 at 45. and 3 at 45. 8d. 

4. A compoſition whole rate may be 45. 6d. being to 
be made by miuing together five ſmmples whoſe rates are 

5. $53. Bd. 6s. 75. 4d. and 85. how much of each muſt 
be uſed ? — Anf. An cqual quantity of the firft four forts, 
and 14 times the ſame ity of the laſt fort. 

5- To mix gold of 19 caracts fine, with gold of 23, 
of 21, of 18, and of 17 caracts fine, that the compound 
may be 20 carats fine : what quantity muſt be taken of 
each ? | Pp 

Anſe 2 at FF and 3 at ha 
19 

6. What are che ions of the quantities of alloy, 
and gold of 22 caracts fine, which, when mixed together, 
will make the compoſition of 20 caracts fine? Anſ. 
There muſt be 10 times as much gold as there is allay. 

Note, Sometimes one or more of the ingredients, and ſometimes the whole 
compoſition is limited 29 a certain quantity; which I divide into the three fol- 
lou ing caſes, or limitations. I ; 

2 LIMITATION I. 

When the whole compoſition is limited to a certain 

23 and that quantity is not found from the me- 
of linking and taking the differences, then you may 
augment 
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augment or diminiſh the quantity of each ingredient in 
the fame proportion as the given quantity is greater or 
leſs than the total quantity found from the linking, by 
ſaying, As the ark. ax | ſo found, is to the given 
uantity, ſo is the quanty of each ingredient, found by 
faking, to the required quantity of each. 
EXAMPLES. 


1. How much wine at 4s. at 5s. at 5s. 6d. and at 
6s. a gallon, muſt be mixed together, to form a compo- 
ſition of 18 gallops, worth 55. 4d. a gallon ? 


 Anf. 3 gal. at J fi. and 6 gal. at Id. 


2. How much gold of 15, of 17, of 18, and of 22 ca- 
rafts fine, muſt be mixed together, to form a compoſition 
of 40 ounces, of 20 caracts fine? Anſ. 5 oz. of iy, of 
17, and of 18, and 25 u. of 22 caratt: fine. 

N. 8. To this caſe belongs tbe queſtion concerning king Hiero's crown, which 
the workman had debaſed with fitver, or copper ; and to find what quantity of 
gold and copper was in it, the famous Archimedes is ſaid to have made two other 
crowns of the ſame weight with the former, the one of gold, and the other of 
ſilver, or copper; and by putting each into a veſlet full of water, the quantity of 
given weight it is eaſier to determine the quantities of gold and copper in the 
crown by this caſe of alligation, than by an aigebraic proceſs. I ſhall aſſume the 
ſame numbers which Ronayne has in his a/gebra, thus, ; 

_ Suppoſe the weight of each crown to be 10 lb. and that the water expelled by 
the copper or filver was 92 Ib. by the gold · 32 lb. and by the compound crown 
was · 64d. that is, theic ſpecific bulks were as 92, 52, and 64. 

Here then the rates of the ſimples are 92 and 52, and of the compound 64 
whence a 

92\ 12 of copper. The ſum of theſe is 12 + 29 = 46, which ſhould 

64 | * have been but 10, bereiote by our rule 

-.— 6083 $i. . 
wee 12 — 

LiMITAT10ON II. 

When one of the ingredients is limited to a certain 
quantity, and that quantitity is not found by the method 
of linking; you may either augment, or diminiſh, the 
quantities of all the reſt in the fame proportion as the given 
: quantity 
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quantity is greater or leſs than the quantity of the limited 
ſnnple found by linking, by ſtating as in the firſt limita- 
tion: * Or, you may only augment, or diminih, in the a- 
bove proportion, that part of the quantities of the i 
dents with which the limited one is linked, which is the 
difference of the mixture rate and the rate of the limited 
fample, and add rr Oe CUIIER 
inſtead of the faid difference; keeping the quantities of 
the other ſimples unaltered. 


EXAMPLES. 


1 How much wine at Fs. at Fs. 6d. and at 6s. the 
gallon, maſt be mixed with 3 gallons at 4s. the 
that the mixture may be worth 55. 44. a gallon ? 


6 « - < 66 
to gal. at 55. 3 only. the diſſo. 
W 


22 rence of the mixture and i mitei 
2 67 rates, 


2. _ much gold of 15, of 17, and of 22 carats 
fine, maſt be mixed with 5 ounces of 18 carats fine, 
that the compoſition may be of 20 caratts fine? 
5 OZ. of Is caradts fine 

ag ooo : A 
298 22 

4 + — 7 ———— by proportioning only the 


222217 —— difference of the mixture 
13---22 - = = = » and lintited rates. 


LA 


D — 


— ——— 


* Hence we mey obſerve thit Mr. Mal olm has inadverter tly given a die in 
pag. 569 of his arithmetic, for queſtions of this ſort when the limited ſimple is 
only once tinke{, which will not wer grre tuc anfwers; he fays, If the 
ſunp e who'e quanticy is limited is only once linked, we need da mo more than 
raiſe or diminiſh the quantity of that one ſimple with which it is link J. an leave 
the reſt as they are. lnſle d of which, it he had conſidered that the ſimple with 
which the limited one is linked, may alſo be linked with ſome one or more of the 
reſt, 1 apprehend he would have faid, Raiſe or dimiaifh ther part of the Gmple 
with which the limited one is linked, which is the 4.:Serence bet wet n the mixture 
race und the rate of the limited ſuup le. 


MS. 


— — — 
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LiMIiT4T1iOoN. III. 


If more than one of the ſimples be limited, find by 
caſe I, what will be the rate of a mixture made of the 
given quantities of the limited ſimples only; then conſi- 
der this as the rate of a limited ſimple; whoſe quantity is 
the ſum of the firſt given limited fimples, from which and 
the rates of the limited ſimples, by the * limitation, 
calculate the quantity of each. 

EXAMPLES. 

1. How much wine at 5s. Gd. and at Gs. a gallon, muſt 
be mixed with 3 gallons at 4s. and 3 gallons at 55: a gal- 
lon, that the mixture may be worth 55. 4d. a gallon ? 

Anſ. 6 gal. at 55. Gd. and G gal. at 6s a gallon. 
2. How — gold of 15 and of 17 caracts fine, muſt 
be mixed with 5 ounces of 18, and 13 ounces of 22 caracts 
fine, that the compoſition may be of 20 caracts fine? 
Anſ. 242. of each =o 


T 0 N. 


AN is a number produced by multiplying any 
given number continually into itſelf a certain num 
ber of times. 

Any number is called the firſt power of itſelf; if it be 
multiplied by itſelf, the product is called the ſecond power, 
2 ſometimes the ſquare; it this be multiplied by the 

er again, the product is called the third power, 
— 3 the cube; and if this be muhiplied by the 
firſt power again, the product! is called the fourth power, 
Sc. that is, the power is denominated from the number 
which exceeds the multiplications by r. 


Thus: 3 is the firſt power of 3. 
3* 3 2 9 is the ſecond power of 3. 
35 3* 3 2 27 is the third power of 3. 
3x3*3x3= 81 is the fourth power of 3. 
8 &c. 
and hn omen woe ied Grfiotng 
TA 


+ 
O 
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TABLE & the firſt "EC Powers of the nine digits. 
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Note 1, The number which exceeds the nuleiglications by 1 i called the in- 
dex. or exponent of the power : ſo the index of the firſt power is 1, that of tbe 
ferond pawer is.2, and that af the third is 3. &c. . 

2. Powers are commonly denoted by writing their indices abeve the firſt 
power: ſo the ſcrond power of 3 nay be denoted thus g . the third powen thus 
39, the fourth power thus z +, &. and if the given number cpnſift of ſdveral 
figures, 2 cragked line is ſome times drawn between thery and the index : thus 
5931%, denocea the ſixth power of 503. 


Involution is the finding of powers; to do which, 
from their definition, there evidently comes this 
| RUL x. 


the given number, or firſt power, continually 
by ixfelf, till the number of multiplications be 1 leſs than 
the index of the power to be found, and the laſt product 
will de the power required. 

Note 1. Whence, becauſe fractions ave multiplied by taking the produdts of 
their numeraczory and of their dencminators, they w. be involved by raiſing 
each of their terms to tho per requjred. — And if a mize namber be propcſcd, 
eithey reduce it to an improper fraction, or reduce the vulgar adios to a deci. 
mal, and grogeed by the m 

2. The raiſing of powers will be a little ſhortened by working according to this 
ebſeryxiop ; viz. whatever tuo or more powers are puatip)ied tagetber. their 
produgt is the power whoſe index is the fam af the indices of the factors; or if a 
power be muitiglied by ifelf, the prodoct will be the power whoſe index i dou- 
ble of that which is mujtiplies : fo, it I would find the ſixth power ; 1 might multi- 
ply the given number twice by itſelf for the thizd power, then the third power 
into izfelf wau'd give the ſixth power : or if 1 would find the ſevemth-power ; | 
mighy firſt find whe third, and founh, ud their product would be the ſeventh : 
or lay, if 1 would find the eighth power ; 1 might Gift find the ſecond, then the 
ſecong into icſeli would be the founh, and this.irgs itſelf would give the eighth. 

EXAMPLES 
1. What is the ſecond power of 45 ? — Anſ 2025. 
2. What is the ſecond power of 4-16?— 4x/. 17: 3056. 
3. Whatis the ſecond power of 027 ?— 4/7 :0007 29. 
4. What is the third power of 3'5? — 4 42875. 
5. What is the fourth power of 71-8 ? 
Anſ. 2657 6499' 457 6. 
6. What is the fifth power of .c29? ? 
Anſ. **co000020511149, 
7. What 
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7. What is the ſixth power of 53 03 
Anſ. 161960005 304479729 
8. What is the ſecond power of — Arſe 5+ 
9. What is the third power of 5? — 4% 5355+ 
109, What is the ſecond power of 37 ? 
Anſ. p or 11:56, 
KY @ SV * 43 Wu 
E ew root of any given number, or power, is ſuch 
a number, as being multiplied into itſelf a certain 
number of times, will produce the power; and is deno- 
minated the firſt, ſecond, third, fourth, &c. root, reſpec- 
tively as the number of multiplications made of it to pro- 
duce the given power is o, 1, 2, 3, c. that is, the name 
of the root is taken from the number which exceeds the 
multiplications by x, like the name of the power in in- 
volution. | 
Note 1. The index of the root, Ike that of the power in invo'ution, is 1 more 
than che number of the multip!.cat'ons nectilary to produce the power or g ven 
number. 
2. Roots are ſometimes denoted by writing 10 3 power, with the 


index of the root ag ft it : fo the third root of 3; i 1/ 50, and the ferond 
root of itis / 5o, the index 2, being omitted; which index is always under- 
flogd when a root is named or wrote without one. But if the power be exprefled 
by ſeveral numbers with the ſign +, or —, &c, between them, then a line is 
drawn from the top of the ſign of the roar, or radical ſign, over all the parts of 
3 
it: ſo the third root of 45.15 % 47—i5. And ſometimes roots are de- 
figned like powers, with the reciprocal of the index of the root above the given 
number, and a line between them it the number have more than one figure in ic. 


I — LY 
x 

alſo the third root of 47—15 is — this method of notation has 
juſtly prevailed in the modern algebra; becauſe ſuch roots. being confdercd as 
fraional powers, nee no other directions for any operations to be made wich 
rhem than thoſe for integral powers. 

3- A number is called « complete power of any kind when its root of the Came 
kin can be accurately extrached ; but if not, the aumber is calle4 an imperfect 
power, and irs root a ſurd or irrational quantity : ſo 4 is a complete power of the 
ſeoond x ind. its root being two; but an imp erfe d power of the third kind, its 
third cot being a ſurd quantity. . 
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Evolution is the finding of the roots of numbers, ei- 
tier accurately, or in decimals till the error be leſs than 
any propoſed number. 

The power is firſt to be prepared for extraction, or 
evolution, by dividing it, from the place of units, to 
the left in integers and to the right in decimal fractions, 
into periods containing each ſo many places of figures as 
are denominated by the index of the root, if the power 
contain a complete number of ſuch periods: if it do not, 
the defect will be cither on the right hand, or left, or 
both; if the defect be on the right hand, it may be ſup- 
piicd by annexing ciphers, and after this whole periods 
of ciphers may be annexed to continue the extraction 
with, if neceſſary ; but if there be a defect on the left, 
ſuch defetive period muſt remain unaltered, and is ac- 
counted the firſt period of the given number, juſt the 
{ame as if it were complete... 

Now this diviſion may be convenicntly made by writing 
a point over the place of units, and alſo over the laſt fi- 
gure of every period on both ſides of it; that is, over e- 
very ſecond figure if it be the ſecond root, over every third 
it it be the third root, &:. Thus, to point this number 


21035896 12733 for che ſecond root it will be 2103589 
G1 273503 but for the chird root, thus 2 10 35896. 127350; 


and for the fourth, thus 2103 58961273 5000. 


Nate. The rout v contain juſt fo many places of figures as there are periods 
or put 15 in the given power; and they will be intrgers, or decimals, refpettiveiy 
4s the periu s are ſo from which they are twund, or to which they correſpond ; 
that is, were vi be fo many integer hgures iu the root, as there are periods of 
Wregers in che gi ven gain er. 


RuLE for extrafing the ſquare or ſecond root of inte- 
gers, or decimals, ar both mixed together. 

1. Find, from the table of powers in page 107, or o- 
ther wiſe, a ſqure number either equal to, or the next leſs 
hau the firſt period; which ſubtract from it, and place 
the 
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the root of tlie ſquare on the right of the given number, 
after the manner of a quotient in diviſion, for the firſt fi- 
gure of the root required. | 

2. To the remainder annex the ſecond period for a di- 
vidend; and oa the left thereof write the double of the 
root already found, after the manner of a diviſor. 

3. Conſider what figure, which, if annexed to the di- 
viſor, and the reſult multiplied by it, the product may 
be equal to, or the next leſs than the dividend, and it will 
be the next figure of the root. 

4- From the dividen1 ſubtra& the product, and to the 
remainder bring down the next period, for a new divi- 
dend: to which, as before, find a diviſor by doubting 
the figures alrcady found in the root; and from th-le 
find the next fi ure of the root, as in the laſt article; 
and continue the operation {till in the fame mannzr till 
all the periods be uſed. 


Note 1. In the latplace of the following anſwers, 1 write ſuch figure 2 is 
nearcſt the truth, whether it be too great or two lictie , i.e. it the next fpure 
would equal or exceed 5, I increaſe the loſt pla e by . if nor, I do not alter it: 
alſo when the root is too great, — {s put after it, but when too litt e. +, 


2. When the root is to be extracted to a great number of places. the work my 
be much abbreviated thus: having proceeded in the extraction atter the common 
method till you have found one more than half the required number of figures in 
the root, the reſt may be fou d by dividing the lad remain4er by its correſpon2ing 
diviſor, annexing a cipher to every dividual, as in diviſion of decimals ; cor rather, 
without annexing ciphers, by om'tting continually the right hand figure uf the 
diviſor, aſter the manner of the third conradt'on in diviſion of decimals in page 
39. So the operation for the ruot of 2 to yz or 13 places, may be thus. 
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2)1*41421356237 5 oct. 
I 


2824 | 11900 
4 | 11296 


60400 


28282 
2 | 56504 


282841 | 383600 
1 | 282841 


2328423 | 10075900 
3 | 8485269 


2823425) 1 590631 (56237 + 


176418 
6712 


1055 


206 


EXAMPLES. 

1. What is the root of 2025? — An 4s. 
2. What is the root of 173056? — Anſ. 4:16. 
3. What is the root of -000729? — A, o27. 
4. What is the root of 3? — An. F73205Þ+. 
5. What is the root of 57? — A,. 2:236068—, 
6. What is the root of 60? — An. 2:44949—- 

| 7. What 
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7. What is the root of fy? — A. 2:645751+. 
8. What is the root of 19? — 4% 3 162278—. 
9. What is the root of 11? — 4% 3˙316625—. 


RULES for the ſquare roots of vulgar fractions and mixt 
numbers. 

Firſt prepare all vulgar fractions by reducing them to 
their leaſt terms, both for this and all other roots. Then 

1. Take the root of 6 the numerator and of the deno- 
minator for the reſpeCtive terms of the root required. 
And this is the beſt way if the denominator be a com- 
plete power, But if it be not, 

2. Multiply the numerator and denominator together ; 
take the root of the product; this root being made the 
numerator to the denoriinator of the given fraction, or 


made the denominator to the numerator of it, will form 
the fractional root required. 


That is, V, =VP=— And this rule will 


ſerve whether the root be finite or infinite. Or, 

3. Reduce the vulgar fraction to a decimal, and extract 
its root. 

4- Mixt numbers may be cither reduced to improper 
fractions, and extracted by the firſt and ſecond rule; or, 
the vulgar fraction may be reduced to a deeimal, then 
joined to the integer, and the root of the whole extracte.l. 


EXAMPLES. 
What is the root of 3+ ? — — 7% 5. 
What is the root of rr — — A . +. 
What is the root of vs? — n. :8660y5 14. 
. What is the root of FF? — Au. 645497 |. 
What is the root 45 ? — 41683334. 


Chiba ak RULE for the extraction of all rcits of in- 
tegers, or decimals, 

1. Conſider what figure, to which if ciphers be annex- 
ed, it will be nearer the root of the given number than any 
other ſingle figure with ciphers : which figure will be the 
root of the next leſs power to the firſt period, of the fame 
height with the given power, if the ſecond figure of the 
Foot be leis than 5 ; but it it exceed or be oaly equal to 2, 

L 3 pro- 
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provided any more figures be to follow it, then the neareſt 
figure will be the root of the next greater power than the 


firſt And in molt cafes it is very evident whether 
the place of the root be leſs than g or not : for if 
the next leſs power be much nearer the firſt period than 


the next greater, the ſecond figure is leſs than 5, and the 
contrary ; but if the one power be almoſt as near to the firſt 
per iod as the other, the thing is not always ſo evident; 
— the ſecond place be always equal to or greater 
_ greater power is any thing, though 
ever ſo little nearer to the firſt period than the next leſs 
power, yet it is not always leſs than F when the next leſs 
power is nearer than the next greater : ſo that when this 


zs the caſe, annex 5, to the root of the next leſs power, 


and raiſe the reſult to the height of the given power, 
which will ſhew whether 5 be too great or too little. 

2. Having found the neareſt figure, involve it to the 
height of the given power ; then take the difference be- 
tween this power and the firſt period, and annex a ci- 
pher to it for a dividend. 

3. And for a diviſor, multiply the index of the root by 
ſach a power of the firſt found neareſt figure whoſe index 
is = by t than that of the given power, or required root. 

Their quotient will be the next figure of the root if 
the firſt figure be leſs than juſt; but if the firſt figure be 
greater than the root, annex a o to it, and ſubtract the 


- quotient figure from the refult, and conſider the remain- 


der as the two firſt figures of the root. 

5. Involve the part of the root already found to the 
ſame height with the given power, and annex a © to the 
difference between this power and the firſt periods of the 
given rumber, for a dividend, as before. Then, as before 
alſo, find 2 diviſor, by multiplying the index by ſuch a 

of the figures already found of the root whole in- 
dex is leſs by » than that of the giver: power : ket the two 
figures of the root, with-a © annexed, be augmented or 


| diminiſhed by the quotient of theſe, according as they are 


too little or too great; and in making the addition or 
fubduction, let the units place of the quotient correſpond 
witk, er be placed under, the cipher atznxed to the for- 
Wer 
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mer * Then, from the ſum or difference, find 
more gures of the root in the fſacte manner: and ſo on 


as far as you pleaſe. 
Note 1. Generally, the firſt diviſion may be continued ro one place or figare, 


the ſecond to two, the third to four, and ſo on, always doublirg the number of 
figurevalreidy found, by armexing a cipher continually to the remainders, ar by 
omitting ſecceſſively the right-hand figures of the diviſor after che manner of the 
third contraction in diviſion of decimals : and by-this method the ſucceſſive fims 
or differences are commonly nemer to the true root than any other expreſſion ot 
the ſame ramber of Ggures; fo that when they are too little, the laſt Ggure in- 
creaſe] by 1, makes them tho great ; and when they ars in exceſs, the laſt figure 
diminiſhed by 1, makes them deſective. Though very often the diviſion may be 
continued to many more figures ot the root than theſe ; and there is no danger 
in taking more figures; fur if they happen to be wrong, the next dividon will 


correct them. lt is to be roted alſo, that the ſeveral diviſoers and dividends are - 


to be accounted integers. 

2. The extrattion of roots is greatly expedited by obſerving what integer nam- 
8 — of the required root and making ſuch 
extract ons as are denominated. by theſe numbers. Thus, inftead of the fourth 
root. ext act twice the ſquare root; inftead of the ſixth, extracꝭ firſÞ the ſquare 
root, and then the cube root of that, inſtead of the eighth, exria& thrice the 
ſquare root ; and inflead of the ninth, exttac twice the cube root ; and fo on. 


EXAMPLES. 


3. Nan Lmgaps wid] > 


2 1035896127350 Ave; 


3 =27 


37 x3==27| 5o(z Wen 
kg 27610 
28) —21952 i 
23)" x3==2352|-+ 9170 (39 147604953 Ke. 


7 — 
1761 =" 1047437081 ae eee 


— — — 
— 


27615 X 3 =22869363| * 1 15409 540(50464 ore. 


27604953) —|3103 5897023328 &c. 


— x — — 


27604973 * 2226610 be. — . . 95878 & c. (3518 rr. 


tne — — 
- 
— * — 


* 


_- * — — 


3 


116 EvoLUT1ION 


Note, It zpperrs from this example, that we need find but a few of the fi 
Sgures of the div.fors and Jivideads, which greatly facilit tes the work, for then 
the powers may be railed after the manner of the ſecond contrattiva in mu'tip:ica- 


tion of decima!'s. 


2. To extract the fourth root of 21035896 12735. 


21035896. 12735(4586-4co61(67 7236340 ret. 
16 36 


85 
5 


» — 


908 

8 

9166 6 59496 13542 
54996 


450012 135443 
366896 3 
| 831 1609061 8588 1066340 


564 4615 


503 127 | 986 
425 889 


7858 1347 | 9749 
7264 7 | 9429 


oe 


32006 
27084 


492210 


91724 
406329 


. 


— — 


14 952 


19 


Note, Here 1 make two encions of the ſquare root, according to what wers 
obſerved in note 2. page 115: for z 4 * = 4, 2 being the index of the ſquare 


root, and 4 that of the roct required, 
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3. To find the fifth root of 2103589&12735. 


| 


21035896 12735 


37 — 443 — 08 
— — — — — — 
3* x 5=2405|- 330 (08 292 
2921 — 2122826 &c. NO 
— . —ͤ!̃— —-—-— — ä ——— — 1029 
Toz K - 3634 &c.|.. 1237 (53 


— — — —— — 


29147]* X5 ==36086;5 &c. 


— — 


— — 


—äb. — — — 


21036267370 & 


29 1468971 $14 roots 


371243 (10 29 


Note, ln the firſt diviſion of this example, the firſt 62are of the quot ent de 
ing a cipher, it was neceſſary to continue it to another place, to make an altera. 


tion in the firſt ſigure of the roce 


4. What is the third root of 22 — An. 1259921. 
5. What is the fourth root of 2 ?—41. 1 189 20 . 
6. What is the fifth root of 2? — Au. 1148699. 
7. What is the fixth root of 21035896-12735 ? 

Anſ. 16 61474—. 
8. What is the ſixth root of 2.— 4. 1 122462—. 
9. What is the ſeventh root of 21035896 12735 


Anſ. 11 12083Þ. 
What is the ſeventh root of 2? An. 1 10406394. 


What is the eighth root of 21035896 12735 ? 


Anſ 8:22943*ÞF-+ 

What is the eighth root of 2 ?—Ar/. 1:090508—. 
What is the ninth root of 2103589612735 ? 

Anſ. 651122 

What is the ninth root of 2 ?—.7s/. 1:080059þ. 


Io. 
11. 


12. 
13. 


14. 


GENERAL RULEs for extracting ary root out of @ vul- 
gar fraction, ar mixt number. 

1. If the given fraction have a finite root of the kind 
required, it is beſt to extract the root out of the numera- 
tor and denominator, for the terms of the root required. 
2. But 
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2. But if the fraction be not a complete power, it may 
be thrown into a decimal, and then extracted. Or, 

3. Take either of the terms of the given fraction for 
the correſponding term of the root; and for the other 
term of the root, extract the required root of the product, 
ariſing from the multiplication of ſuch a power of the 
firſt aſſigned term of the root whole index is leis by 1 
than that of the given power, by the other term of the 
given number. I his rule will do when the root is cither 
finite or infinite. 


4. Mixt numbers may be reduced either to improper 

fractious or decimals, and then extracted. 
EXAMPLES. 

What is the cube root of .? — 7 
What is the fourth root of 32%? —— Anf. T. 
What is the cube root of 4? — A. 7937995 
What is the cube root of 2:2? — An. 4 15. 
What is the third root of 74 ?—Av/. 1930979 —. 


2 r 


„— 


Of PROPORTION in GENERAL. 


Nn BERS are compared together to diſcover th 
relations they have to each other. g 
There muſt be two numbers to form a compariſon : 
the number which is compared, being wrote firſt, is called 
the antecedent ; and that to which it is compared, the 
conſequent. 

Numbers are compared to each other two different 
ways : the one compariſon conſiders the difference of the 
two numbers, and is called arithmetical relation, the dif- 
ference being ſometimes named the arithmetical ratio; 
and the other conſiders their quoticnt, which is termed 
geometrical relation, and the quotient the geometrical ra- 
o. So of theſe numbers 6 and 3; the difference, or a- 
rithmetical ratio, is 6— 3=3; and the geometrical ratio 
is J=2. : Nete, 
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Note, Ratios are here, alu ay, conſicered ac the refalt of the greater term of 
compariſon d min ſu ed, or ci ed, by the leis; not regarding whether of them 
be the antececent. . 

If two or more couplets of numbers have equal ratios, 
or differences, the equality is termed proportion; and 
their terms ſimilarly poſited, that is, either all the greater, 
or all the leſs taken as antecedents, and the reſt as con- 
ſequents, are called proportionals. So the two couplets 
2, 4, and 6, 8, taken thus, 2, 4, 6, 8, or thus, 4, 2, 8, 6, 
are arithmetical proportiorals ; and the two couplets 2, 
4, and 8, 16, taken thus, 2, 4, 8, 16, or thus, 4, 2, 16, 
8, are geometrical proportionals. 

To denote numbers as being geometrically proportional, 
the couplets are ſeparated by a double colon, and a colon 
is wrote between the terms of each conplet: we may al- 
ſo denote arithmetical proportionals by ſeparating the 
couplets with a double colon, and writing a colon, turn- 
ed horizontally, between the terms of each couplet. So 
the above arithmeticals may be wrote thus, 2..4::6..8, 
and 4. 2:: 8. 6; where the firſt antccedent is leſs or 
greater than its conſequent, by juſt ſo mucł as the ſecond 
antecedent is leſs or greater than its conſequent : and the 
geometricals thus, 2:4::8: 16, and4:2 :: 16: 8; 
where the firſt antecedent is contained in or contains 
its conſequent, juſt ſo often as the ſecond is contained in 
or contains its conſequent. 


Note. It is common to read the geometricals 4:2::15:8, thus, 4 isto 2 ag 
16 to 8. 


Proportion is diſtinguiſhed into continual and diſcon- 
tinual. 

If, of ſeveral couplets of proportienals, wrote down in 
a ſeries, the difference or ratio of each conſequent and the 
antecedent of the next following couplet be the fame as 
the common difference or ratio o: the couplets, the pro- 
portion is faid to be continual, and the numbers them» 
iclves a ſeries of continua! p oportionals, or an arithme- 
tical or geome trical progret! on. So 2, 4, 6, 8 form an 


au ithmetical prog eſſion; for 4q—2=%—z=8—(=2; 
ard 2, 4, 8, 16 a gcomet:ical procre:hon ; for 4=$4— 
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But if the difference or ratio of the conſequent of one 
couplet and the antecedent of the next couplet, be not 
the ſame as the common difference or ratio of the cou- 
plets, the proportion is faid to be diſcontinual. So 4, 2, 
8, 6 are in diſcontinued arithmetrical proportion ; fot 
A—2=8— 6=2, and 8—2==6 : allo 4, 2, 16, 8 are in 
diſcontinued geometrical proportion; for $="4==2, and 
Le 

If the ſucceeding terms of a exceed each 
other, it is called an aſcending progreſſion or ſeries; if 
the contrary, a deſcending ſeries. 

% 425 I, 2, 3, 4, &c. is an aſcending arithmetical ſeries. 

I,2,4,8, 16, &c. is an aſcending geometrical ſeries. 

ang 5 4+ 3» 2, 1, o, &c. is a deſcending arithmetical ſeries, 

16, 8, 4, 2, 1, &c. is a deſcending geometrical ſerics. 

Note, The ßeſt and laſt terms of a progreffion are called the enttemes; and 
the other terms, the means. 


— 


ARTTHMETICAL PROGRESSION. 


A* arithmetical progreſſion is a ſeries whereof the 
ſucceeding terms are either all greater or leſs than 
their adjacent preceding terms by the ſame number or 
ifference. | 

Note, the ſundemental property of an arithmetici progreſſien, from which a- 
mc all irs other properties are deducible, and which evidently tollows from its 
cemitruct on, is, that the fum of any two of its terms is equal to the ſum of any 
other two terms taken at an equal diſtance, but on contrary ſides of the tormer ; 
or that the doable of any one term is equal to the fam of any two terms taken at an 
equal diftance from it on each fide. And of any two couplets in diſcontirmed 2 


rithmericsl proportion, the two ſums made by adding the antececent of each 
to ihs conſequent of rbe oer are equal. 


PROBLEM I. 

From any given term, and with any given difference, 
to conſtruct an arithmetical ſeries. 
| RU LE. 

For an aſcending ſeries, add the difference to the firft 

term, the ſum will be the {ſecond ; add the difference to 


the 
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the ſecond, the ſum will be the third; and ſo on, conti- 
nually addipg the difference to the term laſt found for | 
the next ſucceeding term. And for a deſcending ſeries, 


ſubtract continully the common difference for the ſeveral 
ſucceeding, terms. | 
EXAMPLE. 


It is required to raiſe an arithmetical aſcending, and 
alſo a deſcending ſeries, with the common difference 3, 
and firſt term 24. 

PROBLEM II. 


From any given term of an arithmetical ſeries, whoſe 
common difference is known, to find any remote term, 
whoſe diſtance from the given term. is known. 

RULE. 

To or from the given term, add or ſubtract the pro- 
duct of the common difference multiplied by the diſtance 
of the two terms; and the ſum or difference will be the 
term required, according as it is to be greater or leſs than 
the given term. 

Nate, By the diſtance of any two terms, is meant one lefs than the whole num. 
ber of terms, ſuppoſed in the ſeries fromthe one.term to the other incluſive — 


Though the chief afe of this problem be when the firit or leaſt term is given, to 
fn {1hegreacett, ic will ſerve equally well for any other two terms. 


EXAMPLE 5. 
1. What is the mth term of the aſcending or deſcend · 
ing ſeries, whoſe common difference is d aud firſt term a? 


Anſ. atdxm—1, 

2. What is the-gth term of the aſcending ſeries, whoſe 
firſt term is 1 and common difference is 3 ? — Anſ 25. 
3. What is the 1 2th term of the aſcending ſeries, whoſe 
firſt term is o and common difference 2? — An. 22. 
4. What is the 7th term of the deſcending ſeries, whoſe 
firſt term is 60 and common difference 4 ? — Anf. 36. 
5 What is the 15th term of the deſcending ſeries, whoſe 
firſt term is 28 and common difference 22 — Anf o. 
6. If 7 be any term af a ſeries, whaſe common difference 

is 5; what is the term whole diſtance from it is expreſſed 
by 13, the required term e — Anf. 72. 
PR 0* 


| 
f 
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PROBLEM III. 

Between any two given numbers to find any number 
of arichmetical means. 

RULE. 

Divide the difference of the two given numbers by one 
more than the number of means required, and the quotient 
will be the common difference; then from one of the 
given extremes and the common difference, find the re- 


quired means by problem t. 


EXAMPLES. 
To find m arithmetical means between a and 2. 


Firſt == = the common difference; then the means 
— ae ! 2. 1 

W 12 + FLY &c. unto 

Sa S29, 

m 41 

2. To find an arithmetical mean between 2 and 6. 
SR . 
3. To find two arithmetical means between 1 and 10. 

Anſ. 4 and 7. 


4 To find three arithmetical means between o and 24. 

Anſ. 6, 12, and 18. 

5. To find nine arĩithmetical means between 2 and 10. 

Anſ. 23, 33» 47, 57, 6, 67, T3, Sf and r. 
PROBLEM IV. . 

Two terms, with their diſtance in the ſeries being 
given; to find any other term whoſe diſtance from either 
of the former is given. | 

R UL E. 

Divide the difference of the given terms by their di- 
ſtar.ce, and the quotient will be the common difference 
ot the ſeries ; then find the terms required by prob. 2. 

Fate 1. When, in the fol'ov ing examp'es, the d:ſtance of the given terms is 


nor expreſſed, ey vre ſuppoſed to be adjacent terms. Alſo when the place of 
the recu.red term i give), but not the places of the given terms, tt ey are wp- 
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poſed to he the two ß terms of the ſeries. And, in boch theſe caſes, the diſſc- 
rence of the given terms is the common difference ot the ſeries. 


2. This pro dem s adapt zd for fin ing a mean pr portio a between, or a thirk 
proportional to any two given numbers, 25 well as for i ding any other tem, 
EXAMPLES. 


1. Given the diſtance n of the two terms à and 2. 
it is required to find a term, whoſe diftance from a is 
denoted by m. 


anz 4 2 
Firſt ©.” = the common diſ.rence; then a 
n n 


x m== the term required. 
Or, If the queſtion be propoſed in this manner: Given 


the mth term a, and the nth term 2, of a ferics ; to find 
the *th term. 


Then b ::auſe man Nis the diſtance between a and 2, 


49 2 . 
we ſhall have = the common difference; and ſince 
mn 


mp is the diſtance between a and the required term, we 


ſhall have at "2 , m op = the term required. 
m na 
2. What is the third term of the arithmetical ſcries, 
whoſe firſt and ſecond terms are 3 and 7? Or, To find 
a third arithmetic proportional to the numbers 3 and 7. 
Anſ. it. 
3. What is the ſecond term of the feries, whole firſt 
and third terms are 3 and 11 ? 1 To find a-mean be- 


tween the numbers 3 and 11, | — aAnf. 7. 
4. What is the 200 term of the ſeries, whoſe two firſt 
terms are o and 5 ? — — — s. 


5. What is the 34th term of the ſeries, whole fi h 
term is 5+ and cleventh term is 10? Anſ. 28}. 


6. What is the eleventh term of the defcending ſeries, 
whereof 9+ aud 5+ are the ſecond and ſeventh terms? 

Anf. 2. 

7. Given the diſtance 12, of the two terms 5 and 19; 

to find a term whoſe diſtance from 5 ſhall be 40; the 

required term being greater than 5. —— Af. 513. 


2 PRO- 
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| PROBLEM V. 

Given one of the extremes, the common differenee, 
2 the number of terms of an arithmetical ſeries; to 
tun 

1. The other extreme. 

RKVUTI . 

To or from the given term, aceording as it is the leaſt 

or greateſt, add or ſubtract the product of the common 


difference multiplied into 1 leſs than the number of terms, 


and the ſum or difference will be the term required. 
2. The ſum of all the terms of the ſeries. 
RUuLE. 
Multiply the ſum of the extremes by the number of 
terms, and half the product will be the ſum of the ſerics. 
Thus, it a repreſent the leſs extreme, 
z the greater, 
d the common difference, 
n the number of terms, and 
the ſum of the ſeries; 
21 +dn ed 


z=4+dxn—1, 2 
then and 4 
4=z —dxu—3, —— om 
> 


EXAMPLES. 

1. Given the lc aſt term 3, the common difference 2, and 
the number of terms ꝙ: to find the greateſt term and 
the fum of the ſeries ?—44{ The greateſt term is 19, 
and the ſum of the ſeries is yg. 

2. If the greateſt term be 70, the common difference 


3, and the number of terms 21; what is the leaſt term, 


and the ſum of the ſeries?— As The leaſt term is 10, 
and the ſum is 840. 

3. A debt can be diſeharged in a year, by paying 1 
ſhilling the firſt week, 3 ſhillings the ſecond, and fo on, 
always 2 ſhillings more every week : what is the debt, 
2nd what will the laft payment be — Anf. The laſt pay- 
ment will be 5. 35. ard the debt is 135¼. 47. 


Px o- 
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PROBLE M VI. 
Given the extremes and the common difference, to 
fiad 
1. The number of terms. 
RU LE. 


Divide the difference of the extremes by the common 
difference, add 1 to the quotient, and the ſum will be 
the number of terms. 

2. The ſum of the ſeries. 

Having found the number of terms, the ſum of the 
ſeries will be had by the 2d caſe of problem 5. 


Thus, uſing the ſame ſymbols as before, n= == 


4 + I, 
and I 4x . 


EXAMPLES. 


1. If the extremes be 3 and 19, and the common dif- 
ference 2 ; what is the number of terms, and the ſam of 
the ſeries ? — Auf. The number of terms is 9, and the 
fum is 99. 

2. If the extremes be 10 and 70, and the common dit- 
ference 3; what is the number of terms, and the fum of 
the ſeries ? — 417. The number of the terms is 21, and 
the ſum is 840. 

- 3. What debt can be diſcharged, and in what time, 

fuppoſing the firſt week the payment be Ls. and the pay- 

ments every week following to increaſe by 25. till the laſt 

payment be 51. 35 ?—4nſ, The debt is 1354. 45. and will 
ged in a year or 52 weeks. 


PROBLE M VII. 
Given the extremes and the number of terms, to find 
1. The common difference. 
RULE. 


This found as in problem 4, by dividing the difference 
of the extremes by 1 leſs than the number of terms. 


M 3 2. The 
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2. The ſum of the ſeries. 
This is had from the ebene 5. 


EXAMPLES. 


t. If the extremes be 3 and 19 „and the number of 
terms 9 ; what is the common difference and ſum of the 
feries?: . inſ. The difference is 2, and the ſum is g. 

2. If the extremes be 10 and 70, and the number of 
terms 27; what is the common difference, and the fam of 
the ſeries A The difference is 3, and the ſam is 840. 

3. What debt ean be difcharged in a year, by weekly 
payments in arĩthmetical progreſſion, whereof the firſt 
term or payment is 1s. and the laſt is 5/. 35. and what 
is the common difference of the ſeries of payments? 

Anfſ. The difference is 25. and the debt is 135“. 45s- 
PROBLEM VIII. 

Given one of the extremes, the common difference, and 
the ſum of the ſeries; to find 

1. The other extreme. 

RULE. 

To fiad the greateſt term; add twiee the product of 
the common difference and ſum of the ſeries to the ſquare 
of the difference between the leaſt term and half the com- 
mon difference; then the ſquare root of the fam dimi»- 
fiſhed by half the common difference will be the 
term. To find the leaſt term; from the ſquare of the 
ſum of half the common difference and the greateſt term, 
ſubtract double the product of the common difference 
and ſum of the ſeries; then the ſquare root of the dif- 
ference added to, or taken from, half the common dif- 
terence, will give the leaſt term. 


2. The number of terms. 


Having now both the extremes and the common dif- 
ference, the number of terms will be found by the firſt 
A of problem 6. 


das 


EXAMPLES. 

1 If the leaſt term be 3, the common difference 2, and 
the ſam of the ſeries 99 ; what is the preateſt term, and 
the number of the terns ?!—Anſ The greateſt term is 
19, and the number of terms 9. 

2. If the greateſt term be 70, the common difference 
2, and the ſum of the ſeries 840 ; hat ĩs the leaſt term; 
and the number of che terms ?— nf. The læaſt term is 
10, 2nd the nutnber of terms * 

3. In what time will a debt of 135. 45. be diſcharged 
by weekly paymears in arithmetical progrefſigo, whe fel 
term or payment being 1s. and the common difference 
25. and what will the laſt payment be ?—4/ The laſt 
payment will be 51 3s. and the debt will be diſcharged 
in a year. : 


PrROBLE M IX. 
Siren one extreme, the ſam of the ſeries, and the 
number of terms; to find 

1. The other extreme. 

| RU L E. 

Divide the ſum of the ſeries by the number of terms ? 
chen the double of the quotient diminiſhed by the givett 
extreme, is equal to the term required. 

2. The common difference. 


Having 


— — — — 
— — —— Ü— — — —— 
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Having now both the extremes and the number of 
terms, the common difference will be found by problem 
4, or by the firſt caſe of problem 7. 


4. 


11 - 7 


L.AZ—_2z 


H—z 2 


25 25 | 
Thus z= 2 4, or a 2. and 


EXAMPLES. 

1. If the leaſt term be 3, the number of terms 9, and 
the ſum of the ſeries 99 ; what is the greateſt term, and 
the common difference: . An. The greateſt term is 19, 
and the common difference 2. 

2. If the greateſt term be 70, the number of terms 21, 
and the fum of the ſeries 840 ; what is the leaſt term, 
and the common difference ?— An/. The leaſt term is 10, 
and the common difference 3. 

3. A debt of 135/. 45. can be diſcharged. in a year, by 
weekly payments in arithmetical progreſſion, the leaſt 
term or payment being 15. what will be the laſt or great- 
eſt payment, and the common difference of the payments ? 
— nf. The common difference will be 25. and the laſt 
payment 54. 3. 

PROBLEM x. 


3 the two extremes and the ſum af the ſeries; to 
1. The number of terms. 


RULE, 


Divide double the ſum of the ſeries by the ſum of the- 
extremes, and the quotient will be the number of terms; 

2. The common difference. 

Having now the extremes and the number of terms,. 
the common difference will be found as in problem 7. 


U——C © 


& EXILE 
Thus, n=—— alk ——» and 


E x 
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| EX4MPLES. 

1. If the extremes be 3 and 19, and the ſum of the ſe- 
ries 99; hat is the number of terms, and the common 
difference ? — 4rf. The number of terms is g, and the 
common difference 2. 

2. If the extremes be 10 and 70, and the ſum of the 
feries 840 ; what is the number of terms and the com- 
mon difference ?—.4nſ. The number of terms is 21, and 
the common difference 3. 

3. In what time will a debt of r35/. 45. be 
by weekly payments in arithnietical progreſſion, the firſt 
payment being 1.5. and the laſt 5/. 35. and what will be 
the common difference of the ſeries: . Inſ. The com- 
mon difference will be 2s. and the debt will be diſcharg- 
ed in a year, 


PROBLEM XI. 

Given the common difference the number of terms, 
and the ſum of the feries; to find the extremes. 
' RULE. 

Divide the ſum of the ſeries by the number of terms: 
then to and from the quotient, add and ſubtract half the 
product of the common difference into 1 leſs than the 
mmber of terms, and the fam and difference will be the 
two extremes. 


To a+ 


EXAMPLES. 

1. If the common difference be 2, the number of terms 
9, and the ſum of the feries 99 ; what are the extremes? 
A 3 and 19. 
2. If the common difference be 3, the number of terms 
21, and the ſum of the ſeries 840; what are the ex- 
trees? wo — —— A 10and o. 
3. If a debt of 1351 45. can be diſcharged in a year, 
by weekly payments in arithmetical progreſſion, whoſe 
common difference is 25, what are the firſt and laſt pay- 
ments? — — .. is. and l. 3s. 
G E- 
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GEOMETRICAL PROGRESSION. 


1 progreſſion isa ſeries of numbers, where- 
of the ſucceeding terms ae either all greater or leſs 
than their adjacent preceding terms, in ſuch fort that the 
ratio or quotient of every two adjacent terms is the ſame. 
Net. The ſame thing is true with reſpect to the products of the terms of a ge · 
ometrical proportion a+ was obſerved of the fums of the terms of an arichmerical 
proportion in the note in page 120. And the fame analogy holis good in muſt 
of their problems: ſo that many ot their tu es are almoſt verba''y the ſame, and 
difer only in this, that inftead ot the operations of addition, ſubtraQion, mu ti- 
plication, and diviſion in arithmer:cal progrefficn, are required reſpectively thoſe 
ef multiplication, diviſion, involution, and evolution in geometrical progreſhon. 
PROBLEM I. 


From any given term, and with any given ratio, to 
conſtruct a geometrical ſeries. 


| RULE. 

For an afcending ſeries multiply the ratio into the firſt 
term, the product will be the ſecond ; multiply the ratio 
into the ſecond, the product will be the third; and fo on 
continually multiplying the ratio into the term laſt found 
for the next ſucceeding term. And for a deſcending ſe- 
ries, divide continually by the ratio, for the ſeveral ſuc- 
ceeding terms. 


EXAMPLE, 


It is required to raiſe a geometrical aſcending, and alſo 
a deſc ending ſeries, from the firſt term 24, with the ratio 3. 


PROBLE M II. 


From any given term of a geometrical ſeries, whoſe 
ratio is known, to find any other term, whoſe diſtance 
from the given term is known. 


RULE. 

Multiply or divide the given term, by ſuch power of 
the ratio, whoſe index is the given diſtance of the terms, 
and the product or quotient will be the required term, 
according as it is to be greater or leſs than the given term. 

| Nate, 
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"Note, When the power to which the ratio mult be raiſed, is high, the opera. 
tion will be abbreviared by working according to the 2d note in involution. —- 
Though the chief uſe of this problem be when the leaſt term is given to find the 
greateſt, ir is not confined to them; for it will ſerve equa ly well for any other 
two terms ee the note to problem 2, in atithmerical progreflion, for what is 
meant by the diſtance of two terms. 

EXAMPLES. 
1, What is that term of a geometrical progreſſion, 
whoſe diſtance from the term à is expreſſed by m, the ra- 


tio of the ſeries being r ? Ate >: 


r 


2. What is the ſeventh term of the aſcending ſeries, 
whoſe firſt term is 1 and ratio 2 ? Anſ. 64. 
3. What is the 13th term of the deſcending ſeries, 
whoſe firſt term is 60, and the ratio 3 }—Anſ. 4,32... 

4. If 5 be any term of a ſeries whole ratio is 4; what 
is the term whoſe diſtance from it is expreſſed by 5, the 
required term being the greater? ———  Avf. 1280, 

5. What is the 7th term of the aſcending ſeries whoſe 
Ioth term is 10000 and ratio 3? K!. Anſ. 37042, 

PROBLE M II. | 

Between any two given numbers to find any number 
of geometrical means. 
| RULE. 

Divide the greater number by the leſs, and extract 
ſuch root of the quotient as is denominated by 1 more 
than the number of means required; which root will be 
the ratio; then from the ratio and one of the given num- 
bers, the means may be found by problem 1. 

EXAMPLES. 


1. * To find m geometrical means between a and 2. 


r ; z mi 
Fuſt — = the ratio; then the means are 4 *. _ 
a 


211 appears from the ſolution, that the required means 
are expreſſed by the m i root of the correſponding in- 
Se: Wm ter · 


— 
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2 3 * 1 
2 1 r —Loti 
exZ on ; fe. unto @ x | or, 4 2 5 
a a 


a. 77 mt+1 rr 
i „ 2 „ &. wa" . 

2. To find a mean between 2 and 8, — Af. 4. 

3. To finda mean between i and 2—4af. 1:41.4213%. 

4. Tofgdwo means between 1 and 27. A4n/ 3 and g. 

5. To find three means between 8 and 128. 

Anſ. 16, 32, and 64. 
PROBLEM IV. 

Two terms, with their diſtance in the ſeries being gj- 
ven; to find any other term, whoſe diſtance from either 
of the given terms is. known. i 

Ru L E, 


— 


termediate terms of the i power of the binomial 
a+2z, but wanting their unciæ; and therefore if every 
term of the ferics be raiſed to the I power, we ſhall 
have *, az, 4 „ 4 2 az", Ke. unto 
(a>. 2 2, for the terms of the mi pewer 
of a, without the unciæ. Whence iſts may 
ſolve this problem without finding the ratio; for by in- 
volving a+z to the mi power, the m4 I root of each 
of the intermediate terms, without their uncie, will 
be the reſpective means.—Again, . becauſe the ſimilar 
powers of propertiqnals are alia proportional, the follow - 
ing method of compleating an imperfect ſquare naturally 
preſents itſelf, viz. Divide the ſecond term by cke firſt, 
multipty the ſecand by the quotient, and 4 of the product 
will be the third term: thus, if x* + ax=6b; then 
B=5= and tar x= = 4 = the third term : and 
therefore æ N 3 ; the keft-hand fide of 
which equation is a complete ſquare. 
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RULE. 

Find the ratio, by extracting ſuch root of the quotient 
of the greater of the given terms divided by the leſs as is 
denominated by their diſtance ; then the required term 
will be found by problem 2. 

Note, The ſame obſervations ate to be ander Rood here as were made in the 
two notes to problem 4 of arithmerical progreſſion, only uſing the word quotient 
iuſtead of difference, and ratio for common difference. 

EXAMPLES. 

1. Given the diſtance n of the two terms a and z, the 
latter being the greater ; to fiad a term whoſe diſtance 
from a is denoted by m. | 

= 
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”m 
Fi) the ratio; then ES S the term required, 
4 ” 8 


Or, If the queſtion be propoſed in this manner : Given 
the mth term a, and the 7th term z, of a ſeries; to find 
die pth term. 


1 p 
3 3 
Then 2 == the ratio, and a * Z 
4 | a 
uired. 


2. What is the third term of the ſeries whoſe firſt and 
ſecond terms are 4 and $8? Or, To find a third propor- 
tional to the numbers 4 and 8, — — An. 16. 

3. What is the ſecond term of the ſeries whole firſt 
and third terms are 4 and 16? Or, To find a mean pro- 
portional between the numbers 4 and 16. — Ane 8. 

4. What is the tenth term of the ſeries whoſe fifth 
term is 8 r, and eighth term 2187? — Anſ. 19683. 

5. What is the ninth term of the ſeries whoſe third 
term is 1, and ſixth term +4 ? tal, Sh 

6. Given the diſtance 6 of the two terms 7 and 14, to 
find a term whoſe diſtance from 14 ſhall be 4 ; the requi- 


red term being the greateſt. — An/. 14x2T=2 2*2263-F, 
PROBLEM V. 


Given one of the extremes, the ratio, and the number 
of the terms of a geometrical ſeries; to find 
| N 


1. The 
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1. The other extreme. 


| RULE. | 

Multiply or divide the given extreme by ſuch 
of the ratio whoſe index is one leſs than the number of 
terms, and the product or quotient will be the required 
term, according as it is the greater or leſs extreme. 

2. The ſum of the ſeries. 


RULE. 

Dir ide the difference of the extremes by the ratio leſs 
1; to the quotient add the greater extreme, and it will 
give the ſum of the ſeries. Or, Multiply the greateſt term 
by the ratio, from the product ſubtract the leaſt term, 
then divide the difference by the ratio leſs 1, and the 
guotient will be the ſum of the ſeries. 


Thus, if a repreſent the leaſt term, 
2 the greateſt, 


7 the ratio, 
n the number of terms, and 
5 the ſum of the ſeries; 
* 
n-1 2 areas xa 
z==4r » _ 
then ? and 3 
8 1 n 
D 1 
2888 422 — 
—1 * 


EXAMPLES. 

1. Given the leaſt term 1, the ratio 2, and the num- 
ber of terms io; what is the greateſt term, and the ſum 
of the ſeries ?!—Anſ. The greateſt term is 512, and the 
jum is 1923, 

2. If the greateſt term be 885735, the ratio 3, and 
the number of terms 12 ; what is the leaſt term, and 
the ſam of the ſeries ?!—41/ The leaſt term is 5, and 
the ſam 1328600. 

3. What debt will be diſcharged in a year or 12 months, 
by paying 1/. the firſt month, 20. the ſecond, 4/. the 
third, and ſo on, each ſucceeding payment being double 
the laſt; and what will the laſt payment be? — 4nf. The 
debt is 4095/. and the laſt payment 20480, 

Pr 0+ 


\ 
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PROBLEM VI. 
Given the extremes, and the ratio, to find 
1. The ſum of the ſeries. 
This is found by the 24 caſe of the laſt problem. 
2. The number of terms. 


RULE. | 
Divide the greateſt term by the leaſt ; find what power 
of the ratio is equal to the quotient ; then add 1 to the 
index of that power, and the ſam will be the number of 
terms. Or, Divide the difference of the logutidims of che 
extremes by the logarithm of the ratio; add i to the quo- 
tient, and the ſum will be the number of terms. 


Thus, $==== 2 7 and 1= * . 
1—1 1—1 log. r 
log. z—-log 4 Cloe. . 
y rm logr. N 
EXAMPLES. : 

1. If the extremes be 1 and 512, and the ratio 2; 

what is the ſum of the ſcries, and the number of terms? 
Anſ. The ſum is 1023, and the number of terms 19. 

2. If the extremes be 5 and 88573F, and the ratio 3; 

what is the ſum of the ſeries, and the number of terms ? 
Anſ. The ſum is 1328600, and the number of terms 12. 

3. What debt will be diſcharged by monthly pay- 
ments in geometrical progreſſion, whereof the firſt is 11. 
and the laſt 2048/. the ratio being 2; and in what time 
will it be diſcharged ?—4r{. The debt is 409 5. and 
will be diſcharged in a year, 

PROBLEM VII. 

Given the extremes and the number of terms, to find 

t. The ratio, 

This is found as in problem 4, by dividing the greater 
extreme by the leſs, and extracting ſuch root of the quo- 
tient whole index is equal to the number of terms miuus 1. 

2. The ſum of the ſeries. 


N 2 | This 


yy 2 41 — — _— 9 


| 
if 
| 
| 
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This is found as in problem 5. 


I 2" I - 9 
9 — * 
2 \a-1 __ — 4 21 — 68 

2 1 —— I 
- * 


EXAMPLES. 


1. Given the extremes 1 and 512, and the number of 

terms 10; to find the ratio, and the ſum of the ſeries. 
Anſ. The ratio is 2, and the ſum is 1023. 

2. If the extremes of a ſeries, conſiſting of 12 terms, 
be 5 and 88 5735; what is the ratio, and the ſum of the 
ſeries ?—,4r/. The ratio is 3, and the ſum is 1 328600. 

3. What debt can be diſcharged in a year by monthly 
payments in geometrical progreſſion, whereof the firſt 
payment is 11. and the laſt 2048, and what will the ratio 
of the ſeries be? An. The ratio will be 2, and the debt 
40950. 

PROBLEM VIII. 


Given one of the extremes, the ſum of the ſeries, and 
the ratio; to find 


I. The other extreme. 


69. 


To find the greateſt term, multiply the difference be- 
tween the ſum of the ſeries and the given term by the 
ratio minus 1; divide the product by the ratio; to the 
quotient add the leaſt term, and the ſum will be the 
greateſt term. To find the leaſt term, multiply the dif- 
ference between the ſum of the ſeries and the given term 
by the ratio minus 1; ſubtract the product from the 
greateſt term, and the ſum will be the leaſt term. 

2. The number of terms. | 

Having now both the extremes and the ratio, the num- 
ber of terms will be found as in problem 6. 


Thus 
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— —— 
— 
1 —_— 
Thus r r 


a = Z—=S—Zxr—] = Zr—Sr +5. 


log. z—log. zr—sr 2 + 1 


log. 5r—54 a—log. a 
OT 10g. r : 
EXAMPLES, 

r. Given the leaſt term 1, the ſum of the ſeries 1023. 
and the ratio 2; to find the greateſt term and the num- 
ber of terms.—.4n/. The greateſt term is 512, and the 
number of terms 10. 585 

2. If the greateſt term be 88 5735, the ſum of the ſe- 
ries 1328600, and the ratio 3; what is the leaſt term, 
and the number of terms? — in. The leaſt term is 5, 
and the number ot terms 12. 

3. In what time will a debt of 40951. be diſcharged by 
monthly payments in geometrical progreſſion, whereot 
the firſt term is 1/. and ratio 2; and what will the Hit 
payment be? — 2. The laſt payment will be 2048. and 
the debt will be diſcharged in a year. 

PROBLEM IX. 
Given one extreme, the ſum of the ſeries, and the num- 


der of terms; to find the other extreme and the ratio. 
Thus, the other extreme will be found from this qua- 


” 1 a 
— ꝓu‚!—ͤ—ñ— — 
. 8 


| 1 1 1 1 = un 1 I 
non, zxi—2| m=ax5—4 „ Or 2 —5Z =a — 
1 


— 


4 i 
- n % | 0 
4 3 and the ratio from one of theſe r "FEE ? 


” 1 
or 7 7 =—— according as à or Z is given. 
Or, Having found one of thoſe, the ather may be found 
by one of the foruer problems. | 
N 3 Ex- 
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EXAMPLES; 


1. Given theleaſt term 1, the ſum of the ſeries 1023, 
and the number of terms 10; to find the greateſt term, 
and the ratio, — An. The greateſt term is 512, and the 
ratio 2, 

2, What is the leaſt term and the ratio of a geometri- 
cal ſeries, whoſe greateſt term is 885735, the ſum of its 
terms 1328600, and the number of terms 12 ? 

Anſ. The leaſt term is 5, and the ratio 3. 

3. If a debt of 4095l. can be diſcharged in a year, by 
monthly payments in geometrical progreſſion, whoſe firſt 
term is 1/, what is the ratio of the ſeries, and what will 
the laſt payment be: — Ai. The ratio is 2, and the laſt 
term 2048, | 

PROBLEM X. 


Given the extremes, and the ſum of the ſeries; to find 
1. The ratio, 
R UL x. 

Divide the difference between the ſum of the ſeries and 
the leaſt term by the difference between the ſum of the 
Fries and the greateſt term, and the quotient will be the 
ratio. 

2. The number of terms. 

This is found by problem 6. 


Thus, 2 —, and n= — 5 


$—Z log. 5—a—log. i—z 
EXAMPLES. 


1. Given the extremes 1 and 512, and the ſum of the 
ſcrics 1023; to find the ratio, and the number of terms. 
Anſ. The ratio is 2, and the number of terms 10. 

2. If the extremes be 5 and 885735, and the ſum of 
the ſcries 1328 600 what is the ratio, and the number of 
terms? - Anſ. The ratio is 3, and the number of terms 12. 
3 In what time will a debt of 4095/1. be diſcharged 
by monthly payments in geometrical progreſſiot, the firſt 
payment being 1% and the laſt 2048/ and what is the ra- 
tio of the ſeries *—An/. The ratio is 2, and the debt will 
be diſcharged in a year. Ro- 
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PROBLEM XI. 

Given the ratio, the number of terms, and the ſum of 
the ſeries; to find the extremes. 

RULE. 

From the ratio ſubtract 1; raiſe the ratio to the power 
denominated by the number of terms, from which ſubtract 
1 ; divide the firſt remainder by the laſt, then multiply 
the quotient into the ſum of the ſeries, and the product 
will be the leaſt term : from which, together with the 
ratio, and number of terms, the greateſt term will be 


found by problem 5. 
Thus a= e, and z Kr 
—1 —1 


EXAMPLES. 
I. Given the ratio 2, the number of terms 10, and the 
ſum of the ſeries 1023 ; to find the extremes. 

Anſ. The extremes are 1 and 512, 
2. If the ratio of a ſeries be 3, the number of terms 12, 
and the ſum of the ſeries 1328600 ; what are the ex- 
tremes ? — Anſ. 5 and 885735. 
3. If a debt of 4095 J. can be diſcharged in a year, by 
monthly payments in geometrical progreſſion, the ratio 

being 2; what will the firſt and laſt payment be? 
Anſ. il and 2048ʃ. 


SINGLE RULE of FALSE POSITION. 


HIS rule is called falſe poſition (or falſe ſuppoſition) 
T becauſe it makes a ſuppoſition of falſe numbers as 
if they were the true ones, and by their means diſcovers 
the true numbers ſought. | 

The ſingle rule uſes only one ſuppoſition, but the dou- 
ble rule two; whence come their names. 

To the rule of poſition belong ſuch queſtions as can- 
not be ſolved by a direct proceſs by any of the former 
rules; and in which the required number or numbers do 
not aſcend above the firſt power : ſach, for example, as 
molt of the queſtions uſually brought to exerciſe the re- 
duction of ſimple equations in analytics. But it will not 
_ bring 
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bring out true anſwers when the numbers ſought aſcend 


above the firſt power; for then the reſults are not propor- 
tional with their poſitions, nor the errors with the differ- 
ence of the true number and each poſition; yet in all 
ſuch caſcs it is a very good approximation, and in expo- 
nential equations, as well as many other things, ſucceeds 
better than perhaps any other method. 

Thoſe queſtions, in which the reſults are proportional 
to their ſuppoſitions, belong to ſingle poſition :, ſuch are 
thoſe which require the multiplication or diviſion of the 
number ſought by any number, or where it is to be in- 
creaſed or diminiſhed by itſelf any number of times, or 
by any part or parts of it. And thoſe in which the reſults 
are not proportional to their poſitions, belong to the dou- 


dle rule: ſuch are thoſe, in which the number fought is 


increaſed or diminiſhed by ſome given number, winch is 
no known part of the number required. 
To work queſtions in /ingle peſition. 

Take any number, and perform the ſame operations 
with it as, in the queſtion, are deſcribed to be performed 
with the number ſought; then if the reſult be the ſame 
with that in the queſtion, the ſuppofed number is the num- 
ber ſought ; but if it be not, ſay, As the reſult of your o- 
peration, is to your poſition, ſo is the reſult in the queſ- 
tion, to the number required. 


Note, i may be made a conſt.nt ſuppoſition in all the queſtions, and in moſt 
eaſes is better chan any other. G 


EXAMPLE S. 
1. A perſon after ſpending + and 4 of his money, has 
yet remaining 60/. what had he at firſt? _ 
1. Suppoſe he had at firſt 120/, 
Then the J of 120 is 40 
x of it is 30 
their ſum is 70 
which taken from 120 
leaves 50 


: 60; 60x! 20 OI —12x12=144- 
50 5 2; 


And 50: 120 : 
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2. Suppoſe he had 1. 
Then i + i= Mx, and ir; whence 
Ir: I : : 60: 1x60x Ei as be- 
fore. 
Prof. 
+ of 144 is 48 
x of it is 35 
their ſum is 84 
which taken from 144 
leaves 60 as per queſtion. 

2. What number is that, which multiplied by 7, and 

the product divided by 6, the quotient may be 14 ? 
Anſ. 12. 

3. What number is that, which being increaſed by 2, 
, and + of itſelf, the ſum ſhall be 125? — Anſ. 60. 

4. A general, after ſending out a-foraging + and + of 
his men, had yet remaining 700; what number had he 
in command ? Auſ. 4200. 

5. A gentleman diſtributed 78 pence among a number 
of poor people, conſiſting of men, women, and children ; 
to each man he gave 6d. to each woman 4d. and to each 
child 24. moreover there were twice ſo many women as 
men, and thrice ſo many children as women; how many 
were there of each? — in. 3 men, 6 women, and 18 
children. 

6. One being asked his age, faid, if + of the years I 
have lived, be multiplied by 7, and 4 of them be added to 
the product, the ſum will be 292 : what was his age ? 

Anſ. 60 years. 


DOUBLE RULE of FALSE POSITION. 


AVING taken any two convenient numbers, for the 
poſitions, proceed with each, according to the con- 
ditions of the queſtion, as if it was the true number ſought, 
and find how much the reſults are different from the re- 
ſult in the queſtion ; next multiply each of theſe errors or 
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differences by the other's poſition ; then if the errors be 
of the ſame affection, that is, if the reſults be both either 


too great or too little, divide the difference of the pro- 


ducts by the difference of the errors, and the quotient 
will be the anſwer ; but if the errors be of different at- 
fections, that is, .if one reſult be too great and the other 
too little, divide the ſum of the products by the ſum of 
the errors, and the quotient will be the anſwer. 

Or, Having found the errors, fay, As the ſum, or differ- 
ence of the errors, according as they are of a different, or 
the ſame kind, is to the difference of the ſuppoſitions ; ſo 
is the Icaſt error, to the correction of the ſuppoſition be- 
longing to this error ; which muſt be added to, or ſub- 
trafted from it, according to the following condiaons ; 
viz. If the errors be of the ſame kind, add, or ſubtract 
the correCtion, to, or from this ſuppoſition, according as 
it is greater or leſs than the other ſuppoſition ; but if the 
errors be of different kinds, add, or ſubtract, according as 
this ſuppoſition is the leſs or greater of the two; and the 
ſum, or ditference, will be the number ſought. 

Note, It is oſten of advantage to make i and © the two ſuppuliions, 
EXAMPLES. 

1. What number is that, which being multiplied by 
6, the product increaſed by 18, and the ſum divided by 
9, the quotient will be 20? 

Firſt, ſuppoſe 30 to be the number ſought ; then 


Zox07 15. 10x2+2==20+2==22 ; but ought to have 


been 20; therefore the error is 2 in exceſs. 
Again, ſuppoſe 18 to be the number ſought ; then 


18x6+ 13 =2x642=1 2+2=14 ; but ought to be 20; 


9 
therefore the error is 6 in defect; alſo the errors are of 
different kinds or affections. 


30x6+18x2 15x3+9x1= 
Whence, by the firſt rule, —— = 8 


72 7, the number ſought. 


And 
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And by the ſecond rule, 246: 39—18 : : 2 —= 
3, the correction; then 30—3==27, the number ſought, 
But to work this by the note, ſuppoſe firſt o; then 


Dt 23 but ought to be 20; therefore the 
9 


error is 18 too little. Again, ſuppoſe 1 ; then 6430 


9 
2+6_8 


_ = ab ſhould have been 20; therefore the 


error is 174 in defect alſo, and the errors are of the ſame 
kind. 

Whence, by the firſt rule, 5 J —_— 18 =9x 
3=27, the number ſought. ” a 

And, by the ſecond rule, 18—177 : 1—0: : 194: 


ö, the correction; then 1+26=27, the 


number Sacks. 
2. A ſon, aſking his father how old he was, received 


the following anſwer : your age now is 4 of mine; but 
5 years ago, your age was only + of mine, at that time: 
what were their ages ? Anſ. 80 and 20. 
3. A workman was hired for 30 days, at 25. Gd. per 
day, for every day he worked ; but with this condition, 
that, for every day he played, he ſhould forfeit 15. Now 
it ſo happened, that, upon the whole, he had 2/. 14s. 
to receive. How many of the days did he work? Anſ. 24. 
4. A and B began to play together with equal ſums of 
money : A firſt won 20 guineas, but afterwards loſt back 
+ of what he then had; after which, A had 4 times as 
much as A. What ſum did each begin with ? 
Anſ. 100 guineas. 
- Two perſons, A and B, have both the ſame income: 
A ſaves + of his; but B, by ſpending pol. per annum 
more than A, at the end of four years finds himſelf 100 /. 
in debt. What doth each receive and ſpend per annum? 


—Anſ They receive 1251. per ann. alſo 4 ſpends 100ʃ. 
and B ſpends 1 50l. fer annum. A 
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A PROMISCUOUSs COLLECTION of 
QUESTIONS. 


was born when B was 21 years of age : How old 
will A be when Bis 47; and what will be the 
Age of B when A is 60? —— Anſ. A 26, 581. 
2. What difference is there between twice five and 
twenty, and twice twenty-five ? — Anſ. 20. 
3. Whatnumber taken from nn of 48 will leave 
16 times 54? Anf. 1440. 
4. What number added to the thirty-firſt part of 3813 
will make the ſum 200 ? — An. 77. 
5. What number deducted from the 23d part of 
29440 will leave the 64th part of the ſame?—. In. 820, 
6. The remainder of a diviſion is 325, the quotient 
467, the diviſor is 43 more than the ſum of both ; what 
is the dividend? —— Anſ. 390265. 
7. A perſon, at the time of his out-ſetting in trade, 
owed 35ol. and had in caſh 53071. Ios. in wares 713“. 
7d. and in good debts 210/. 5s. 10d. Now after having 
traded a year he owed 7031. 175. and had in caſh 4874/. 
95. 4d. in bills 3 Sol. in wares 10751. 14s. 33d. and in 
recoverable debts 613/. 13s. 103d. What was his real 
that year? —— Anf. 329. 4s. id. 

8. Two perſons depart from the ſame place at the ſame 
time, the one travels 30, XY; miles a day: How 
they travel both the 


1. 


tions? —— — 4% 35 and 455 miles. 
9. A gentleman's daily expence is 4/. 8s. 17,4. and 
he faves 500. in the year > What is his yearly income? 
Anſ. 21071. 125. 
10. Having a piece of land 11 poles in breadth, I de- 
mand what length of it muſt be taken te contain an acre, 
when 4 poles in breadth require 40 poles in length to con- 
tan the fame? —— An, 14 pls 3yds. 
IT. If a gentleman, whoſe annual income is 1000/. 
ſpend 21. a week, whether will he ſave or run in debt, 
and bow much in the year ? — Mn}. gl. debt. 
12. In 
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12. In the latitude of London, the diſtance round the 
earth, meaſuring directly eaſt or weſt, is about 15559 
miles; now as the earth turns round in 23 hours 506 n- 
nates, at what rate per hour is the city of London car- 
ried by this motion from weſt to eaſt ? 

Anſ 649454 miles an hour. 

13. In order to raiſe a joint ſtock of 10000]. A, B, 
and C, together ſubſcribe 79501. and D the reſt : Now 
A and B are known together to have ſet their hands to 
5800/l. and A has been heard to ſay that he had under- 
taken for 5501. more than B. What did each proprietor 
advance ?—Anf. A 3175, B 2625, C 2150, D 2950, 

14. A tradeſman increaſed his eſtate annually by 
1004. more than + part of it, and at the end of 4 years 
found that his eſtate amounted to 10342/. 3s. 9d. What 
had he at out-ſetting ? _ — Anſ. 4000l, 

15. Paid 1012/. os. for 75 taken in 7 years ago; 
at what rate per cent. per ann. did I pay intereſt? Au Fl. 

16. What is the intereſt of 720/ for 73 days, at 31. 
per cent. per annum ? Anſ. 4l. 6s. 4d. 3177 

17. Part 1200 acres of land among A, B, and 8. 5 
that B may have 100 more than A, and C 64 more than 
B. Anſ. 4 312, B 412, C 476. 

18. Divide 1000 crowns, give A 120 more and B 96 
leſs than C. Anſ. 4 445, B 230, C 325. 

19. To how much amounts the order, for which my 
factor, at the rate of 2+ per cent. receives 221. 10s. 

Anſ. gool. 

20, Whatſum of money will amount to 132“. 16s. 3d. 

in 15 months, at 5 per cent. per annum ſimple intereſt ? 
Anſ. 1251, 

21. Laid out 165/. 15s. in wine at 4s. 34d. a gallon; 
ſome of which receiving damage in carriage, I fold the 
reſt at 6s. 4d. a gallon, which produced only 110. 16s. 
8d. What quantity was damaged? — Anſ. 430 gal. 

22. A father divided his fortune among his ſons, giv- 
ing A 4 as often as B 3, and C 5 as often as B 6; what 
was the whole legacy, ſuppoſing A's ſhare were 50801? 

| An, 118751. 
23. A 
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23. A ſtationer fold quils at 10s. 6d. a thouſand, by 
which he cleared 3j of the money; but growing ſcarce, 
raiſed them to 1 25. a thouſand ; what did he clear per cent. 
by the latter price ? Anſ. 711. 8s. 65d, 

24. If 1000 men, beſieged in a town, with proviſions 
for 5 weeks, allowing cach man 16 a day, were rein- 
forced with 500 men more; and hearing that they can- 
not be relieved till the end of 8 weeks ; how many ounces 
a day muſt each man have, that the proviſion may laſt 
that time ? Anſ. 63 az. 

25. If a _—_ of proviſions ſerve 1500 men 12 
weeks,.at the rate of 20 ounces a day for each man; how 
many men will the ſame proviſions maintain for 20 weeks, 
at the rate of 8 oz. a day for each man? — . 2250 men. 

26. In what time will the intereſt of 724. 125. equal 
that of 15“. 55s. for C4 days, at any rate of intereſt ? 

| Anſ. 1345+ days. 

27. A perſon poſſeſſed of 3 of a ſhip, fold 4 of his ſhare 
for 1260 J. what was the reputed value of the whole at 
the ſame rate ? — Anſ. 50401, 

28. What ſum of money at 4+ per cent. will clear 291. 
155. in a year and a half's time? — Anf. 44ol. 145. 93d. 
29. What number is that, to which if 5 of 4 be ad- 
ded, the ſum will be 1 ? — — Anſ. $3. 

30. A father dying, left his fon a fortune, 4 of which 
he ran through in 8 months; + of the remainder laſted 
him a twelve-month longer, after which he had bare 
4101. left: What did his father bequeath him? 

[ Anſ. 5 13s. 4d. 

31. Bought a quantity of goods for 2501. and 3 months 
after fold it for 275/. How much per cent. per annum did 
I gain by them ? — — — Auſ. 40l. 

32. A guardian paid his ward 35001. for 2500. which 
he had had in his hands 8 years: What rate of intereſt 
did he allow him? — — Anſ. 5 per cent. 

33. Bought a quantity of goods for 150. ready mo- 
ney, and {old it again for 200. payable at the end of g 
months; what was the gain in ready money, ſuppoſing 


rebate to be made at 5 fer cent. — Anf. 421. 155. 5 


34. A 


ww iis. & 
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34. A perſon being aſked the hour of the day, faid, 
The time paſt noon is equal to p ths of the time till mid- 
night: What was the time? — Anſ. 20 min. paſt 5. 
35- A perſon, looking on his watch, was aſked what 
was the time of the day, who anſwere d, It is between 4 
and 5; but a more particular anſwer being required, he 
ſaid that the hour and minute hands were then exactly to- 
gether: What was the time? — % 21 Fr nan. p . 
36. With 12 gallons of canary at 6s. 44 a gal. I mixed 
18 gal. of white-wine at 45s. 104. a gal. and 12 541. of 
cyder at 33 1d a gal. At what rate muſt 1 ſell a quart of 
this compoſition ſo as to clear 10 per e "mt? Auſ. 5s. 23d. 
37. Suppole that I have 4}; of a ſhip worth 1200. 
what part of her have 1 left after telling + of ＋ of my ſhure, 
and what is it worth ? — An. 2 *xs worth 185. 
33 What length muſt be cut off a board 83 inches 
broad, to contain a ſquare foot, or as much as 1 2 inches 
in length and 12 in breadth? — Auf. 1755 inches. 
39- What ſum of money will produce as much inte- 
reſt in 37 years, as 210ʃ. 3 can produce in 5 years and 
5 months? — — Anſ. 3 Fol. gs. 
40. There is gained by — with a ſhip L20/ 147. 
Now ſuppoſe that + of her belongs to 8, 4 to T, + to V, 
and the reſt to W; what muſt each have of the gain — 
r 30l. 3s. 6d. 7 45 58. 3d. V 151. 1s. gd. IW 3ol. 
3s. 6 
41. If 1000 in 5 years be allowed to gain 200. 105. 
in what time will any ſum of money double itſelf at the 
ſame rate of intereſt? _ — An. 245+ years. 
42. What difference is there between the intereſt of 
350. at 4 per cent. for 8 years, and the diſcount of the 


fame ſum, at the fame rate, and for the Tame time? 


Ans. 270. 9. 
43. If, by ſelling goods at gor. fer cut. I gain Io 
cent. what do I goin « or loſe jor cent. by ſelling at 45s. per 
cut? — — Anſ. 81. gain. 
44. If, by remitting to Holland. at 34s. 6d per |. ſter- 
ling, 44 per cent. be gained; how goes the exchang?, 
when by remittance I clear 10 per cent? Auf, 36s. 38550 
O 2 45. 
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45. Sold goods for 60 guineas, and by fo doing, loft 


17 per cent. whereas I ought, in dealing, to have cleared 
20 per cent, Then how much under their juſt value were 
they ſold ? _ _ An 281. 1s 85d. 
46. If, by ſelling goods at 27d. per Ib. J gain cent. fer 
cent, what do I clear per cent. by ſelling for 9 guineas per 
cut? — — — Anſ. 50 per cent. 
47. If 20 men can perform a piece of work in 12 days, 
how many will accompliſh another thrice as bigin one-fifth 
of the time? — — — — Anf. 300. 
48. A younger brother received 24301 which was juſt 
of his elder brother's fortune; and 2 and + times the 
elder”s money was half as much again as the father was 
worth : What was that ? — — Anf. 144000. 
49. A perion making his will, gave to one child 23 
of his eſtate, and the reſt to another; and when theſe 
legacies came to be paid, the one turned out 6001. more 
than the other : What did the teſtator die worth ? 
Anſ. 2000. 
90. A father deviſed n of his eſtate to one o his ſons, 
and Y of the reſidue to another, and the ſurplus to his 
reliét tor life: the children's legacizs were found to be 
2571. Za. 4d different: Pray what money did he leave 
the widow the uſe of? Anſ. 6351. 102 fd. 
51. What number is that, from which, if you take 
5 ot 4, and to the remainder add g of £5, the ſum will 
be 10 Anf. 10k, 
52. There is a number which, if multiplied by 3 of 3 of 
1x, Will produce 1: What is the {quare of that number; 
A. 135, 
53. A perſon dying, left his wife with child, and mak- 
ing his will, ordered that it ſhe went with a ſon, 3 3 of his 
eſtate ſhould belong to him, and the remainder to his 
mother ; and if ſhe went with a daughter, he appointed 
the mother + and the girl the remainder : but it happen- 
ed that ſhe was delivered both of a ſon and daughter ; by 
which ſhe loſt in equity 2400/. more than if it had been 
only a girl: what would have been her dowry had ſhe 
had only a fon ? Anſ. 21001. 
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54. Three perſons purchaſe together a ſhip, towards 
the payment of which A advanced 3, and B 5 of the va- 
lue, and C 200. How much paid A and B, and what 
part of the veſſel had C? 

Anſ- A 9043. B 116F,l. C part. 

55. A and B clear by an adventure at fea, 60 guineas, 
with which they agree to buy a horſe and chaiſe, of which 
they were to have the uſe, in proportion to the ſums ad- 
ventured, which was found to be Ag to BS; they cleared 
45 per cent. What money then did each fend abroad? 

Anſ.. A 741. 25. Aud. and B 651. 175. 7454. 

56. In an article of trade, A gains 18s. 3d. and his 
adventure was 40. more than B's, whole ſhare of profit 
is but 12s. What are the particulars of their ſtock ? 

Anf. A 51. 16s. 94d. and B Zl. 16s. gad. 

57. Three perſons entered joint trade, to which A 
contributed 240/, and B 210l, they clear 120/. of which 
30l. belongs of right to C. Required that perſoa's ſtock, 
aud the ſeveral gains of the other two? 

Anſ. C's flock 1501. A gained 48. and B 42. 

58. A and B in partnerſhip equally divide the gain; 
A's money, which was 960. 1 25. lay for 15 months, and 


B's for no more than 6: What was the adventure of the 


latter? _ — — Arſ. 241. 105... 
59. Put out 429/. to intereſt, and in 6+ years time 
there was found to be due 5 56/1. tos. What was the rate 
of intereſt ? Anſ. 5 per cent. 
60. A clears 1 2. in 6 months, B 15/. in 5 months, 
and C, whole ſtock was 4ol. clears 21. in.9 months: 
What was the whole ſtock ? An, 12551, 
Gr. A had 12 pipes of wine, which he parted with 
to B at 4+ fer cent. profit, who fold them to C for 40. 
125, advantage; C'made them over to D for 60 5¼. tos, 
ant cleared thereby 6 per cert. How much a gallon dil 
this wine colt A ? — — Anf. Gr. 8 ll. 
62. A, of Amſterdam, orders B of London, to remit 
to C of Paris, at 5249. ſter. a crown, and to draw on P, 
of Antwerp, for the value, at 34½ flem a J. ſter. but as 
ſoon as B reccived the commiſſion, the exchange S 0 
r Faris. 
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Paris at 53d. a crown : Pray at what rate of exchange 
ought B to draw on C, to execute his orders, and be no 
loſer ? — Anſ. 345. 24d. 
63. A, with intention to clear 20 guineas, on a bar- 
gain with B, rates hops at 1 5d. a lb. which coſt him 10 fd. 
B, apprized of that, ſets down malt, which coſt 20s. a 
quarter, at an adequate price : For how much malt did 
they contract? Anſ. 49 qrs- 
64- A and B venturing equal ſums of money, clear by 
joint trade 18o0/. By agreement, A was to have 8 per 
cent. becauſe he ſpent time in the execution of the pro- 
ject, and B was to have only 5: What was allotted to A 
tor his trouble ? Anſ. 41l. 10s. g/d. 
65. Laid out in a lot of muſlin oo. upon examina- 
tion of which, 3 parts in g proved damaged, ſo that I 
could make but 55. a yard of the fame; and by ſo doing 
find ] loſt gol. by it. At what rate per ell am I to part 
with the undamaged muſlin, in order to gain 5ol. upon 
the whole? Anf. 11s. 75d. 
66. A, at Paris, draws on B, in London, 1400 crowns, 
at 56d fter, a crown, for the value of which B draws 
agoin on A at 579. ſterl. a crown, beſides reckoning com- 
miſſion + fer cent. Did A gain or loſe by this tranſaction, 
and what ? —— Anſ He gained 1743 crowns, 
67. A, B, and C, are in company; A put in his ſhare 
of the ſtock for 6 months, and laid claim to + of the pro- 
fits; B put in his for ꝙ months; C advanced fool. for 8 
months, and required on the balance + of the gain : Re- 
quired the ſtock of the other two adventurers, 
An,, A 1851. 3s. 84d. and B 1721. 16s. 943d. 
C8. A young hare ſtarts 40 yards before a greyhound, 
and is not perceived by him till ſhe has been up 40 ſe- 
conds ; ſhe ſcuds away at the rate of 10 miles an hour, 
and the dog, on view, makes after her at the rate of 18; 
how long will the courſe hold, 'and what ground will be 
run over, beginning with the ont ſetting of the dog? 
Anſ. Go ſec. and 530 yards run. 
69. If I leave Exeter at 8 o'clock on monday morning 
for London, aud ride at the rate of 3 miles an hour with - 
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out intermĩſſion; and you ſet out from London for Exe- 
ter at 4 the ſame evening, and ride 4 miles an hour con- 
ſtantly: Suppoſing the diſtance between the two cities to 
be 130 miles, whereabout on the road ſhall you and I 
meet ? Anſ. 695 miles from Exeter. 
70. A reſervoir for water has two cocks to ſupply it; 
by the firſt alone it may may be filled in 40 minutes, by 
the ſecond in 5o min. and it hath a diſcharging cock, by 
which it may, when full, be emptied in 25 min. Now, 
ſuppoſing that theſe 3 cocks are all left open, and that the 
water comes in; in what time, ſuppoſing the influx and 
efflux of the water to be always alike, would this ciſtern 
be filled ? — Anf. 3 bre. 20 miu. 
71. A ſets out of London for Lincoln, at the very ſame 
time that B at Lincoln ſets forward for London, diſtant 
100 miles: After 7 hours they meet on the road, and it 
then appeared that A had rode 14 miles an hour more 
than B. At what rate an hour did each of them travel? 
Anſ. A 75%, and B GAA miles. 
72. A and B truck, A has 124 cur. of Farnham hops, 
at 2/. 16s. a cut. but in barter inſiſts on 31. B has wine 
Worth 55. a gal. which he raiſes in proportion to A's de- 
mand. On the ballance A received but a Hd. of wine: 
What had he in ready money? — An. 20l. 125. Gd. 
73. A, of Amſterdam, owes to B, of Paris, 3000 guil- 
ders of current ſpecie, which he is to remit to him, by 
order, the exchange 914 flem. de banco a crown, the 
agio 4 fer cent, but when this was to be negotiated, the 
exchange was down at god. a crown, and the agio 5 fer 
cent, What did B get by this turn of affairs. 


Anſ. 5 liv. 12 fol. 8er den. 
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Containing a Courſe of Book-keeping according to the methad 
Single Entry, with a Deſcription of the Books, and Di- 
rectiuns for uſing them: Very uſcful either for young Book- 
keepers entering into Buſmeſi, or far Maſters to teach 
in their Schools. 


IT is very neceſſary that almoſt every perſon who is in- 
tended for buſineſs, ſhould learn a courſe of book- 
keeping of this kind, becauſe it is uſed in almoſt every 
ſhop. The italian method alone is not ſufficient ; for it 
is a conſtant complaint among the merchants, &c. who 
ule this method, that their boys, having learnt only the 
italian method, when they firſt come to buſineſs, are al- 
moſt as ignorant in the management of their books as if 
they had never learnt any method. There are ſome boys 
who have not time to learn, or, perhaps, a capacity to 
underſtand a compleat courſe of the italian method; there 
are alſo many intended for ſuch kinds of buſineſs, as that 
the italian method would be thrown away upon them ; to 
all ſuch, then, this method will be extremely uſeful. And 
even. {uppoſing a boy were intended for a buſineſs which 
requires the italian method alone, I would, notwithſtand- 
ing, have him taught this method firſt, if it were only 
to facilitate Eis acquiſition of the other. This method is 
ſo eaſy, that it may alſo be taught in a few weeks' time 
to young ladies as well as young gentlemen. 

The forms of the books may be ſufficiently known by 
inſpection — In the day-book, every perſon is wrote down 
Dr. to the things he receives from you on truſt, and Cr. 
by thoſe which you receive from him. In the margin of 
the day-book are wrote the pages where the accounts ſtand 
in the ledger : Inſtead of theſe marginal figures, ſome make 
only a ſtroke with the pen, to ſhew that the account has 
been poſted, that is, entered in the ledger ; but it is bet- 
ter to uſe the figures, for they ſhew, not only that the 
account has been poſted, but likewiſe where to find it in 
the ledger without looking in the alphabet. Ia the day- 
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book IT have caſt up all the accounts, as I think it better 
to do ſo than to leave them uncalculated till the poſting ; 
for, as a bill-of-parcels is generally ſent along with the 
goods, if you no not enter the amounts in the day-book, 
you will trequently have the mortification to find that 
your book-debts and bills-of-parcels will not agree; for 
calculations of the fame accounts made at different times 
will ſometimes differ. 

I have entered in the day- book what is received as well 
as what is delivered, which is abſolutely neceffary in teach- 
ing ; for the learner ought to make out all his own ledger 
from his day-book. 

There are ſeveral other books kept by moſt merchants, 
as the caſh book, the book of houte expences, the invoice 
book, &.. 


Directions for the learner. 


Having ruled your books in the ,roper form, copy 
into your day-book one month's accounts, then calculate 
them upon your ſlate or waſte-paper, to find if they be 
rightly caſt up, and to exerciſe you in calculations. Next 
rule your late in the form of the ledger, and poſted upon 
it the accounts entered in the day-book, with their dates 
prefixed, obſerving to put on the Dr. ſide of each perſon's 
account, thoſe accounts to which he is Dr. in the day- 
book, and on the Cr. fide thoſe by which he is Cr. and 
if any account conſiſt but of one article, you are to ex- 
preſs it particularly with its money in the columns; but 
if of ſeveral, write f or by ſundries, placing the ſum of 
the amounts of all the articles in the columns. After the 
accounts are, by correcting if neceſſary, placed accord- 
ing to the teacher's mind, tranſcribe them into your led- 
ger, leaving a proper {pace under each perſon's name to 
receive more accounts. Then under the proper letters in 
the alphabet enter thoſe names with the pages where they 
ſtaad in the ledger ; and laſtly, write the ledger pages to 
the ſeveral accounts in the day-book. Do the ſame with 
the next month's accounts; &c. till the whole be finiſhed. 
— But obſerve that you mult not enter any perſon's name | 
dowa Þ} 
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down again which has been entered before till the ſpace, 
ficſt aſſigned to it, ſhall be filled with articles; and then 
the account muſt be transferred to a new place, as Lady 
Strawberry's account is from fol. 1 to fol. 5. 

When the firſt ledger, titled A, is filled with accounts, 
you muſt, as is done with the following ledger, transfer 
the unbalanced accounts to the ſecond ledger, titled B, &c. 
according to the order of the letters of the alphabet ; and 
at the end of the old ledger draw out a balance account, 
placing your debts on one fide, and your credits on the 
Other, | 


DA-Y-SOOL 


| January 1, 1766, — . 214 
I Mr. James Eljcrd, of Bath, Dr. | 
| J. d. 
To 1; yds. of fine broad cloth, at 13 6 [lo 2; 6 
— 2} ſuperfine 18 9 22 10 
| i "ol 
| 32 12 6. 
1 Dr Triſtram Shandy, of I ork, Dr. 
4. d. 
To 12 gal. palm- ſack, at 3 614462 
— 17 — port, red — — 5 84164 
Kan 9 — claret — — 8 9 3 13, 9 
| 13 17, L 
= A 3 
1 Mrs. Mary Mafterman, Dr. 
, & 64 
To 155. green tea, —— at 16 —| 1| 4; » 
— 24 congou. —— — 9 6 1 I| 4x 
— + ſtone of fugar — — 5 — | -; 1] 3 
— A lump of ſugar, wt. 20. at — 8 | 138 
| — —|— 
| 2 1 48 


” 


| 
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— — 
Lady Strauberry, Dr. 4. d. 
To 9x yds. of filk, — at 12 9 
— 13 — floweredditto, — 15 6 
— —— 20 — 
Sir Jonas Moore, Dr. 
To a ream of thick poſt paper 
— 27 - — 
Mr. James Wilſsn, Schoolmaſler, Dr. 
4. d. 
To 6 ſchoolmaſter's guides, at 1 4x 
— 3 dx. copy books, 2 6 
— 2 quires foolſcap, —  - 10 
— 1 quire thin poſt, — — 
= Feb. 5 — — 
Mr. Allerman Ableman, Dr. 
L. 4 
To a ledger ruled, — 
— 5 C quils, — at 2 6 
— 3 reams thick poſt, — 1 - - 
— 6 quires pot ——a — - - 8 
— 40 reams blue demy —— +< 5 6 
— 2 penknives and an inkſtand 
— 12 
William Winton, Ei: Dr. $ 
h 6. 
To 20 oz. of autmegs, — at 3 
— 5 b. coffee, — — 4 - 
— 32 — Cocoa, — 2 2 
— 4 — almonds — — I - 


* 
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— 


: Sir Jonas Moore, Cr. 
By Caſh received of him in full 


—— 


— 27 — 

Sir Fefery Sling ſtane, Dr. 

oz. dut. gr. 1. 

To a ſilver punch - 
bowl 

— a tankard — 10 

— a tea-pot and lamp 30 5 12--7 

— 6 plates 73 11 5-6 

— 18 ſpoons — 41 — 106 


3 6—6 


March 10 


d. 


wt. 23 4 —at 5 10 


9320 


Mr. William Natſon, Dr. 
94 * 
To 2 gal. rum at 10 
— 4 — brandy ʒ — — 10 6 


PTCA 
— 22 —— 

1] Dadcter Triſtram Shandy, of York, Dr. 
| 4. d 
To 27 pal. ſherry at 6 2 
— 224+ — rheniſh — 6 4 
— 34 — litbon — 4 10 

— — April 7 — 
3 Sir Thomas Lawſon, Dr. 
. 4 
To 7+ yds. of ſcarlet cloth at 21 - 
— 4 luperfine blue — 20 - 
— + velvet — 18 - 
'— 30 gold lace —— — 10 6 


> | 
— A © 
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April 12 - 
Lady Strawberry, Dr. 


x 1 

To 114 yds. luſtring at 6 10 

— 14 — brocade — 9 
= ; 24 * na | 

David Fohnſon, Efq; Dr. . 

& © 

To 5 gal. lamp oil at $1 

n 31 — train oil — 3 - 

— +4 — fweet oll — 12 6 

3 5 _— 


Mrs. — Maſterman, Gr. 
By caſh, received of her in full 


May 3 


ꝙ—— — 


Mr fs Eford, 7 Bath, Dr: 


To 27 yds. of yard-wide cloth at 3 4 | 


— 12 — ſerge — 2 10 

— 32 — ſhalloon —1 8 
— FO eemereemne omen 
Sir Thomas Lawfom, Dr. 


To 7 pou feqeriine — at 
— 12 — ſhalloon 
— don. and 9 coat buttons 

— 2 —— $8 waiſtcoat ditto 


| 


P 
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8 May 14 
Mr. Nicholas Norton, of Durham, D 


To 9 pair worſted ſtockings at 
6 — filk ditto 

17 — threal 

23 — cotton 

14 — yarn 

18 — women's 


19 yds of flanncl 


XL 


20 


David Jalnſan, E; Dr. 
c. qr. tb 


To 13 cheſhire 


28252 1 


„* 


— — 


— 
UI 


"ON & 
Ii. 5 3 I2at 1 12 6 


. 


cheeſcs 
— 23 gloceſter — 3 18 —1 8 
1 — I 2 5—2 48 
| 
26 IEA 
3. Mrs. Shields, Dr. d. 
To 8 3. rice — at 47 
— 3 — currants — — 5 
— 2 quarts of vinegar — 6 
— June 3 — 
3 Sir Themas Lawſon, Cr. 
By a bill on captain James Dixon 
3 Capt. Fames Dixon, Dr. 
gr. buſh. 4. 8. 
Te 3 of wheat at 1 8 + 
— 9 7 — rye | 
— 17 4 — oats — 10 8 


* 
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110 
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__— 


Sir Zeffery Sling ſtone, Cr. 
By a bank note received by the ſervant 


: —y—ę— 


Alrs. 


Mary Miaſterman, Dr. 
* d. 
To 14 . hard ſoap at 6 
— 7 — ſoft— — 5 
— 3 — ſtarch — - 
— 31— blue — 14 
— 40 — raiſins — 42 
— 3 doxz. candles — 383 
: — 21 —C 
| Mrs. Maſterman, Cr. 
s d. 
Zy 40 yds. ruſſia ſheeting at 2 2 
28 —— — 
David Fohnſon, Ei: Dr. 
4 
To 17 1b. cream cheeſe at - 73 
— 53 ſton 3 bacon — 4 8 
— 15x firk. butter — 18 - 
UTP Joon 
Miſs Fanny Dawſon, of Liver col, _ 
4. d. 
To 14 yds. blue ribbon at ». 26 
— 21 — white —— — 6 
— 12+ — lace — 36 
— © pair kid gloves — 2 4 
* 


7 — — 
Mr. James Wilſon, Scheolmaſter, Cr. 
By caſh, received in full 
22 


fs 
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r july 10 — 

(Mr. Roger Retail, i Neweaftl upon —_ . 5.14. 

&! 0 4 | 
5. 


To 244 16. royal green tea at 18 6 221133 
— 214 — imperial 24 25} 10|- 
— 354 — beſt bohea 13 10 241462 
— 174 — coffee — — 5 4 [41422 
— 25 — doublerefin'd ſugar 1 1+ | 1] 81 
— 9ſugarloaves, wt. 137 l. at 7+ | 4] 5|7z 


83] 5/9 
FE TOS — 7 cn 
4 Mr Charles Anderſon, Dr. | 
s. d. 
To 6 mahogany chairs at 18 6 51 
— 2 elbow ditto 25 » 2]10|- 
— 2 pier glaſſes — 36 - 3] 12]- 
111131 
R — 24 
4 Mr. Charles Anderſon, Dr. 
4 N 
| To 25 yds. curtain ſtuff at 2 2 21142 
— 12 — ticking I 3 r- 
— 3 ſtone of feathers —— 25 3|15|- 
— 2 puck —— — 36 5] -|- 
| i2] 442 
| — 28 | 
3 Capt. James Dixon, Dr. 
: | s. d. | 
| To 12 buſh. peas — at 2 9 1|13|- 
_ Ho 1 11109 
— 17 — malt — — 4 8 311914 
— 25 b. hops — — 1 4 1113] 4 
| | 8116] 5 


| 


þ 
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Augult 1 


William Winton, Eſq; Dr. 


4. 4 
To 10 groſs of bottles IB BW. 
_ {mall ditto — 15 - 
— 2 doz. wine glalles — 4 6 
— 3 decanters — — 1 2. 


1 "Ph 
Nr. Alderman Ableman, Cr. 


By 5 pockets of hops, at 


487. 
P 3. 


By a note upon Dr. James for 
— caſh, in full — 
— I2 — 
Mr. Charles Anderſon Dr. 
Ss. d. 
To a Mahogany bed-ſtead 
| 2 ſtools — at 5 3 
poker, tongs, and fender 
2 other ſets of irons at 15 
16 — 
David Fehnfon, E; Cr. 
By caſh, in part. 
ans _— Ip 
Mr. Conrade Compound, of Exeter, Dr. 
8:6 
To 214 b. cochineal' at 29 6 
63 — opium — 6 4 
531 — icammony*' —— 8.109 
21 —— — 
Mr. Charles Anderſen, Cr, 


wt eas das 
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Auguſt 26 — 

Mr. Folm Baker, Dr. | 
. 
To 5 groſs of braſs buttons at 18 
_ 2 white | SS. 


| — 7 doz. pair of buckles — 2 2 a pair 


— 1: trunk locks lo each 
— 6 chamber ditto —— 2 6 — 


Sept. 3 —— 
Mrs. March, Dr. . d. 
To 8 farcenet hoods, at 4 


— 


Vs 


5 4 
Lady Strawberry, Dr. f. di. 
To 127 yds, fattin at io 8 
1 


Mr. James Wilſon, Schoolmaſter, Dr. 
5. 


To 6 ſchoolmaſter's guides at 1 42 
— 1 thoul. pinions 

— 3 do. copy-books — 2 6 
— 3 quires of thin poſt —— l 


— Dr Lowth's eng. grammar 


— — — 


9 
Mr. Nicholas Norton, Cr. 
By a bank note for | 
I2 
Lady Strawberry, Dr. 8: & 
To 113 yds. of velvet at 18 - 


—ę—ę— 


Mr. Fames Wilſen, Schoa/maſter, Dr. 


— — —ů — 


16 - 
Mrs March, of Cheſter, Dr. 


To 17 india fans at 3s.. 19d. - 


20 


10 


14 


10 
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Sept. 18 
| Mrs. Mary Maſfterman, Dr. 
To caſh, in full 


22 — 


Lady Strawberry, Cr. 
By caſh, received by the Steward 


—̃ä KV — 


24 
Mr. Charles Anderſon, Gr. 
By caſh, in full 


Mrs. March, Dr. 


29 va 


d. 

To 21 yds. ſilver ribbon at 2 2 

114 — fine lace — 10 6 
Oct. 2 — — 


Mr. Samuel Edwards, Dr. 
To 14 1b, of flax at 4 


Mr. N. Barber, Brita Stationer, Cr. 


6 


Lady Strawberry, Dr. 
To 27+ yds. of holland at Fo. 6 6d. 


David Johnſon, Eſq; Cr. 
By caſh, in full — — 
Mr. Matthew Milton, of Nerwich, Dr. 
| 6. d. 
To 40 ells of dowlas at 3: 6 
| 34 diaper e I 4x 
31 — holand —— 5 8 


73 — 
Lady Strawberry, Dr. 
{To 40 yds. of iſh cloth at 3s. 4d. 


| 


By 30 reams of toolicap paper at 125. 6d. | 


18 


: J. 


— 
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Oct. 15 — — 4. d. 
Mr. Henry Forſter, Dr. 
To 2+ cwt. of iron at 18s. 9d. 2] 61104 
— — 21 — ä— 
Mrs. Mary Gray, Cr. 
By 3 ps. iriſhcloth, quant. 87 yds. at 25. 24.| 9 8| 6 
——— —̃— — — N 
Mr. Jahn Baker, Cr. 
By caſh, in part — — Io| - | - 
| Mrs. March, Dr. 
$.. d. 
To ꝗ pair of kid gloves * 4 19] 6 
— F doz. pair lamb's ditto — 1 2 Io| - 
— 12 pieces of bobbin — - 6 6] - 
| 41156 
Wn 8 Cr. 
—— 88 — 
Mr. Samuel Edwards, Dr. 
d. 
To 12 6. of flax — at 3© -j}lo| - 
— 14 — — — 9 10 6 
1136 
— 22 
Mr. Matthew Milton, Cr. 
By 30 gal. brandy at 8s. Gd. — 12115 
1 2 5 
—ͤ— Nov. 4 — 
Doctor Triſtram Shandy, Cr. 
By caſh, in full — 37116 -5 
Samuel Sinpſon, Efq; Dr. 
ro 3 ſugar loaves, Wt. 325 2. at 8 d. 


» 
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— — NOV, I 
Mr. James Elford, Cr. 
By a bill for 


—ͤ — 1 


Capt. James Dixon, Cr. 
By 3 pieces of holland, qt. 112 ells, 
74. Gd. 
— — — — | 
Capt. James Dixon, | Dr. 
To caſh, in full 


— 


at 


50 


—20 
Samuel Simpſon, Eſq; Dr. 

To B of currants, at 4d. 

22 

Mr. Themas Grey, Dr. 


—— — 


| 4. 
To 2 dez. knives and forks at 

— a ſet of china 
— 18 china plates 
— 3 diſhes 
— a mahogany tea board —— 


ö 


— ——v—ßv—— — 


Mr. Thomas Grey, Cr. 
By 42 ells of holland at Fs. 6d. 


— 28 


——— 
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3 
6 
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1 


Sir Jeffery — 
By caſh, in full 


—_ ___ — 4 — 


Samuel Simpſon, E: Dr. 


To 177 /b. malaga raiſins at 
— 194 — raiſins of the fun — 
— 17 — rice 
87 — pepper 
— 13 0z. cloves 
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2 122 — 
2 Mr. Alderman Ableman, Dr. 
To a pipe of wine 
6— ͤ— — 
2 Milliam Winton, Eſq; Cr. 
By 30 gal. brandy, at 7. 6d, — 
— caſh, ia full — — 
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8 —2—2—— 
6]. Me Thamas Hunter, Dr. 


2 Mr. William Watſon, Cr: 
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— — Dec. 1.—— 
Mr. James Wilſon, Schoolmaſter, Cr 
By caſh, in full 


— y— —— 


To 3. chaldrons of coals at 1/. 157. 


— — [ Q 


By caſh, in full 


12— 


7] Peter Thompſen, of Wercefter, Eſq; Dr. 
To 5 buts of oil, wt. 55 cwt. 197. 20 5. 


groſs, tare 18 G. a cut. at 24/. tos. a 


1 gallon —— — 
— en i —— 
Mr Henry Forſter, Cr. 
[Op caſh, in full — — 


tun of 236 gal. and 7 U. neat to the 


6 — 2 — 14 — 


3 Sir Thomas Lawſon, Cr. 


By 3c. 2 qr. 1416, of tobacco at 41. a cut. 


b 


25 


12 — 
1 


72 


14 


10 


17 
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Dec. 18 


— 


Mrs. Shields, Dr. 
To a lump of ſugar wt. 224 K. at 854. 


— 


25 a 
Samuel Simpſon, Ei: Cr. 
By caſh, in full 


— — 22— — 


Miſs Fanny Dawfin, cr. 
By caſh, in full 


| 


23 — 
Mr. Edward Young, Dr. 
To 3 cwt. 1 qr. cheeſe at 30 5. 


2 


24—— 
Mr. Roger Retail, Cr. 
By a bill upon Thomas Williams, Eſq; for 


— — 


Mrs. Shields, Cr. 
By caſh, in full 


—ů——— — — ͤ(— — 2 —— —ä — 


Mrs. March, Cr. 
By caſh, in full 


—_— — 


39 
Mr. Jae King, of Windſor, Cr. 
Ry 18 qr. 4buſh of wheat at 1/. 85; 


— — 


18 


25. 


16 
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LEDGER A. 


The ALPHABET. 


A B C 
Alder. Ableman 2 Mr. F. Baker | Mr. C. Compound 4 
Mr. C. Anderſon 4 | Mr. R. Barber 5 
+ Balance 7 
1 1 F 


Capt. J. Dixon 3| Mr. J. Elford 1| Mr. H. Forſter 6 
Miſs F. Dawfon 4| Mr. S. Edwards 5 
G „ I | 
Mrs. M. Gray 6 Mr. T. Hunter (| D. Fohnfon, Eſq; 3 
Mr. T. Grey 6 — 
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3 
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Mr. J. King 7 Sir T. Lawſon Sir F. Moore 1 
M. Maſterman 1 


22 


Mrs. March 5 

Mr. M. Milton 5 

——— A 1 
Mr. N. Norton 3 ; 

1 3 


Mr. N. Retail ] D. T. Shandy 1 
| L. Strawberryi,5 | 

Sir J. Sling ſtone 2 1 
Mrs. Shields 3 
S. Simpſon, E: 6 


” V W 
P. Thampfon, Ejq; 7 Mr. 7. Wilſm 2 
W. Wwmton, Ei; 2 
Mr. M. Watfin 2 
X | Y Z 
| ' Mr. E. Young 
() Dr. 
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Jan. x 
May 3 


1766 
Jan. 1 


| 
1 


Mar. 22 


— — — 


APPENDIS. 


Dr. Mr. James .. 
To ſundries 
To ſundries 


Dr. 
To ſundries 
To fundries 


Dcctor Triſtram 


Mrs. Mary 


Dr. 
To ſundries 


To ſundries — 


— — 


— ͤ — 


To ſundries 


To 124 yds fattin, at Tos. 8d. 


To 113 yds. velvet, at 18s. 


Dr. Sir Jonas 
To a ream of paper 


| Dr. Lady Strawberry 
To ſundries 


— — — 4 
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1766 \' Elford, of Bath, Cr. | L-| 5. 
Nov, 12 | By a bill for 50 
By account at fol. 1, ledger B | 3| 4 
| — — —— 
53} 4 
— 5 1 — 
| Shandy, of Terk, Cr. 
1766 | | 
Nov. 4 | By caſh, in full. 37115 
8 Miſterman, Cr. 8 | | 
1766 | 
Apr. 25 | By caſh, in fil —— - 3] -| 2 
June 21 By 40 yds of ſheeting, at 25.24 | 4| 6 8 
7 61114 
— = . 5 
1766 


Sept. 22 | By caſh, received by the ſteward | 20| - | -- 


By account at fol, — 24| 15] 10 


1766 
Feb. 20 


— —— — 


| To ſundries 


APPEN-DIN. 
Dr. Mr. Fames 7 


— 
, 


To ſundries 
To the univerſal penman 


—ä—ñ—ñ— 


. 


| 


— — — 


Dr. Mr. Alderman 
To ſundries 


To a pipe of wine 


Dr. Sir Jeffery 
To ſundries — 


| 


15117 
251 
2 3 
181 7 
29111 


By ſundries - 
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Wilſon, Schoolmaſter, Cr 
By caſh, in full 


By caſh, in full 


— 


Cr. 


— — 


By account at fol. 1, ledger B 


Winton, Ei. Cr. 


By ſundries, in full 


2 fone, . C 
By a bank note 
By caſh, in fyll 


20 


11 
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To ſundries 2 
Fo ſundries — 
Dr. D 
To ſundries 8 
To ſundries —. 
To ſundries — 
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| Dr. Mr. Nicholas 
To ſundries — 
E Dr. Mrs. 
To fundries . 
To 223 b,. ſugar, at 844, 
A AW | Catit. Janes 293 
To ſundries — 
To ſundries — 


15 45 
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16] 1 
1], 62 
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"Dr. Miſe Fanny 
To ſundries * 


— — 


. Mr. Ro 2 Retail, - 
To lendries 


To ſundries Wos 
To ſundries be 
To ſ{undrivs — 
W Ab. Carats 
To ſundries — — 
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Dawn, Liver poal, Cr. 
By caſh, in ful 


Wo 


N ——— — 
+ of Newcaſth upon Tyne, Cr. 


By a bill 
By account at fol. 1. ledg. B 
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5 
By 5 pockets of hops at 28s. 


By caſh, in full w—_—_ 


— 2 
Cmpound, of Exeter, 


Cr. 


By account at fol. 2, ledg. B 


Baker, 
By caſh, in part 
By account at fol. 2, ledg. B 


—̃ ——— —] — — 


Cr. 
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1 


1 
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1766 | D-. Aire. March, * 1 
Sept. 3 | To 8 farcenet hoods at 45. 3d. 11144 
17 [To 17 india fans at 3s. 10d. 3] 5j 2 
29 | To ſundries 8 6| 3 
OR: 23 | To fundries © — 45 
| as [it 
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1766 | Dr. Mr. Samuel 
OR: 2: | To rq ., flax, at 127. -[14f-+ 
27 To ſundries — — 1 N 6 
| 1114] 6 
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De. Mr. R. Barber, 
To account at fol. 2, ledg. B 180151 
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Dr. Lady | 
To account from fol. 1 — 241510 
| To 274 yds. holland, at 55s. Gd. 71113 
To 40 yds. iriſh cloth, at 3s. 4d. | 613 4 

5 


» 


Dr. Mr. Matt. Milton, | 
To ſundries — 14 2 
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By caſh, in full 


By ſundries 
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of Cheſter, Cr. 


By caſh, in full 


— — 
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Edwards, Cr. 


* 
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By account at fol. 2, ledg. B 


of Briſtol, Cr. 
By 40 reams of foolſcap, at 125. 
6d. 


— — — 


Strawberry, Cr. 


o Nerwich, Cr, - 


— — 


18 


14 


13 
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ArrENDIX. 


Dr. Ms. Henry 
[To 24 cut. iron, at 185. gd. 


4 
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Dr. Mrs. Mary 
To account at fol. 2, ledg. B. 


Dr. Samuel 
To 32x 6. ſugar, at 84d. 

To 15+ U. currants, at 24 

To ſundries 


— _ 


— 


A. 
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"Re Mr. Thomas 
To ſundries — — 
To account at fol. 3, ledg. B 


D. My - Thomas 


To 3 chald. coals, at 10. 155. 
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Forfter, Cr. 
Dec. 13 By caſh, in ful! xt 
. — — —— ẽẽT u — 
Gray, Cr. 
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24. 2 


| By 3 ps. —— „qt. 87 yds. at 


J 
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7: Grey, Cr. 


By 42 ells of hdlland, at 57. 6d. 


— 


— 


Hunter, 


R 
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By account at fol. 3, ledger B 
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Dr. 
To Mr. J. Elford, due to me, 
To Mr. Alderman Ableman 
To Sir Thomas Lawſon 
To Mr. Nicholas Norton 

To Mr. Roger Retail 

To Mr. Conrade Compound 
To Mr. John Baker 

| To Mr. Samuel Edwards 
To Mr. Thomas Hunter 
To Peter Thompſon, Eſq; 
To Mr. Edward Young 


Dr. Peter Thompſon, 
To 5 buts of oil — 
Dr. Mr. Edward £5 


To 3c. 1 qr. cheeſe, at 3os. 
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Mr. Fefeph King, 
To account at fol. 3, ledg. B 
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of Worceſter, Eſq, Cy. = 
By account at fol. 3, ledg, B 


— 


Tung, Cr. 
By account at fol. 3, ledg. B 
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Windfor, Cr. 
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By Mr. R. Barber 
By Mrs. Mary Gray 
By Mr. Joſeph King 
By Mr Thomas Grey 
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LEDGER B. 
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Alder. Ableman 1| Mr. J. Baker . Mr. C. Compound 2 
Mr. R. Barber 2 
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Mr. S. Edwards 2 
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-| 'Dr. Mr. James I.. 
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| Dr. Mr. Nicholas A. 
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1767 To account at fol. 4, ledg. A 33 5 9 
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Elford, of Bath, Cr. 45 4. | d. 
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To account at fol. 4, ledg. A 
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By account at fol. 5, ledg. A 
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| Gray, Cr. ; 
By account at fol. 6, ledg. A 
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To account at fol. 6, ledg. A 
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Dr. Pater Thompſon, 
To account at fol 7, ledg. A 
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Grey, Cr. 
By account at fol. & ledg. A 
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of Windſor, Cr. 
By account at fol. 7, ledg. A 
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| Engliſh Houſekeeper, * | 


FOR THE USE AND EASE OF 
Ladies, Houſekeepers, Cooks, &c, 


Written purely from PRACTICE, 


DDE USE SD. TO TT LY 


Hon. Lady ELIZABETH WARBURTON, 


Whom the Author lately ſerved as Houſekeeper : 


Conſiſting of ſeveral Hundred Original Receipts, moſt of which 
never appeared in Print. 
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for all Sorts of Made Diſhes, Soups, Iſlands, Filh-Ponds, Tranſpa 
Fiſh, Plain Meat, Game, Made Puddings, Trifles, Whips, 


— and cold, Fies, p ART 111. Pickling, Potting, and 
rr Collaring, Wines, Vinegars, Catch- 
PART II. All Kinds of Confec- ups, Diſtilling, with two moſt va- 
tionary, particularly the Gold and luable Receipts, one for religjag 
Silver Web for covering of Sweet- ] Malt-Liquors, the other for cunng 
meats, and a Deſert of Spun Sugar, | Acid Wines, and a correct Lift Er? 
with Directions to ſet out a Table || every Thing in Seaſon for * 
in the moſt elegant Manner and || Moath in the Year. 
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7 CESSES S 


TO THE HONOURABLE 


LADY ELIZABETH WARBURTON. 


ERMIT me, honoured Madam, to 

lay before you a work, for which 
I am ambitious of obtaining your Lady- 
ſhip's approbation, as much as to oblige 
a great number of my friends, who are 
well acquainted with the practice I have 
had in the Art of Cookery, ever fince I 
left your Ladyſhip's family, and have 
often ſolicited 'me to publiſh for the in- 
ſtruction of their houſekeepers. 

As I flatter myſelf I had the happinefs 
of giving ſatisfaction, during my ſervice, 
Madam, in your family, it would be a 
ſtill greater encouragement, ſhould my 
endeavours, for the ſervice of the ſex, be 
honoured with the favourable opinion of 
ſo good a judge of propriety and clegance 

as your Ladyſhip. 

I am not vain enough to propoſe 
adding any thing to the Experienced 
A 2 Houſe- 


— — — — — 


DEDICATION. 


Houſekeeper, but hope theſe receipts 
(written purely from practice) may be of 


uſe to young perſons who are willing to 
improve themſelves. . 


I rely on your Ladyſhip's candour, 
and whatever Ladies favour this book 


with reading it, to excuſe the plainneſs 
of the ſtile; as, in compliance with the 
deſire of my friends, I have ſtudied to 
expreſs wyſelf ſo as to be underſtood by 
the meaneſt capacity, and think myſelf 


happy in being wal the Hung of 
ſubſcribing, 


MADAM, 
Your Ladyſhip's ; 
Moſt dutiful, 
Moſt obedient, 


And moſt humble Servant, | 


ELIZABETH RAFFALD, 


* 
* 


Preface to the Firſt Edition. 


HEN I é reflect upon the number of 

books already in print upon this ſub- 

je, and with what contempt they are read, I 

cannot but be apprehenſive that this may meet 

the ſame fate with ſome, who will cenſure 
before they cither ſee it or try its value. 


Therefore the only favour I have to beg of 
the public is, not to cenſure my work before 
they have made trial of ſome one receipt, which 
I am perſuaded, if carefully followed, will an- 
ſwer their expectations; as I can faithfully aſ- 
ſure my friends, that they are truly written from 
my own experience, and not borrowed from 
any other author, nor gloſſed over with har 
names, or words of high ſtile, but written in 
my own plain language, and every ſheet care- 
fully peruſed as it came from the preſs, having 
an opportunity of having it printed by a neigh- 
bour, . whom I can rely on doing it the ſtricteſt 
juſtice, without the leaſt alteration. 


The whole work being now completed to 
my wiſhes, I think it my duty to render my 
moſt ſincere and grateful thanks to my moſt 
noble and worthy: friends, who haye already 
ſhewn their good apinion of my endeavours to 
ſerve my ſex, by raiſing me ſo large a ſubſcrip- 
tion, which far exceeds my expectations. I have 
not anly been honoured by having above eight 
hundred of their names inſerted in my ſubſcrip- 
tion, but alſo have had all their intereſt in this 
laborious undertaking, which I have at laſt ar- 
rived to the happitieſs of completing, though at 
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the expence of my health, by being too ſtudious, 
and giving too cloſe application. 


The only anxious wiſh I have left is, that 
my worthy friends may find it uſeful in their 
families, and be an inſtructor to the young and 
ignorant, as it has been my chiefeſt care to write 
in as plain a ſtile as poſſible, ſo as to be under- 
ſtood by the weakeſt capacity. 


I am not afraid of being called extravagant, 
if my reader does not think that I have erred on 
the frugal hand. 


I have made it my ſtudy to pleaſe both the eye 
and the palate, without uſing pernicious things 
for the ſake of beauty. _ 


And though I have given ſome. of my diſhes 
French names, as they are only known by thoſe = 
names, yet they will not be found very expen- 
five, nor add compoſitious but as plain as the 
nature of the diſh will admit of. 


The receipts for the confectionary are ſuch 
as I daily fee in my own ſhop, which any Lady 
may examine at pleaſure, as I ſtill continue my 
beſt endeavours to give ſatisfaction to. all who 
ate pleafed to favour me with their cuſtom. 


It may be neceſſary. to inform my readers, 
that I have ſpent fifteen years, in great and 
worthy families, in the capacity of a Houſe- 
keeper, and had an opportunity of travelling 

with them; but finding the common ſervants 

generally ſo ignorant in drefiing meat, and a 

god cook ſo hard to be met with, put me upon 
tudying the Art of Cookery more than perhaps 
| as 8 * 1 $4 Lother- 
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I otherwiſe ſhould have done ; always endeavour- 
ing to join economy with neatneſs and elegance, 
being ſenſible what valuable qualifications theſe 
are in a houſekeeper or cook; for of what uſe 
is their ſkill, if they put their maſter or lady 
to an immoderate expence in drefling a dinner 
for a ſmall company, when at the ſame time a 
prudent 2 would have dreſſed twice the 


number of diſhes for a much greater company, 
at half the coſt? 


I have given no directions of cullis, as I have 
found, by experience, that lemon pickle and 
browning anſwers both for beauty and taſte (at 
a trifling expence) better than cullis, which is 
extravagant; for had I knowa the uſe and value 
of thoſe two receipts when I firſt took upon me 
the part and duty of a houſekeeper, it would 
have ſaved me a great deal of trouble in making 
gravy, and thoſe I ferved a deal of expence. 


The number of receipts in this book are not 
ſo numerous as in fome others, but they are 
what will be found uſeful and ſufficient for any 
Gentleman's family — neither have I meddled 
with phyſical receipts, leaving them to the 
phyſicians' ſuperior judgement, whoſe proper 
province they are. 


Deſcription 


: 1 


Deſeription of the PLATE. 


1 E Plate is the deſign of three ſtove-fires for the kitehen, 
chat will burn coals or embers inſtead of charcoal, (which 
I always found expenſive as well as pernicious to the cooks) and will 
carry off the ſmoke of the goals and fteam, and ſmel] of the pots 
and ftew-pans ; the coals are burnt in caſt iron pots, flat at the 
bottom, with bars. | 4 

AA, Fronts of the flove. 

BB, Top of the ſtove, which is covered all over with caſt iron. 

CC, Stove-pots, in which the fire is made. 

D, The form of the pot, with two vents caſt in them, fix inches 
deep at the top, and three wide, as expreſſed at HH in the por, 
and to let the ſmoke through at He's in the flues. 

EE, Carried from the fire through the back wall to the kitchen 


chimney, as in the lower . 
5 
G, The chimney-breaſt; betwixt which and the back wall the 
ſteam riſes, and goes off into the kitchen chimney by a vent made 
into it. ; 
HH, Vents in the pot. 
the fires, and to receive the aſhes. 


* ſcale will give the dimenſions. 


* 


